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PREFACE 


ISHES captured in the fresh waters of the 
British Isles are not for the most part of 

great commercial importance. The Salmonoids are 
a notable exception to this statement, for the Salmon 
and Trout are valued food-fishes, and the Windermere 
Char and the Lough Neagh Pollan are netted in 
numbers for the market. Smelt and Shad are also 
the objects of regular fisheries, and on the Severn 
Lampreys are still captured and potted, whilst the 
Fel fisheries are an important industry except in 
Scotland, where this fish is not appreciated. But 
the so-called coarse fishes, Pike, Perch, Roach, Bream, 
etc., are seldom exposed for sale in this country ; 
they are not inedible; some, indeed, are very well 
flavoured, and are valued as food-fishes on the 
Continent. In former days in England, Pike, Carp, 
Tench, and other species were esteemed as luxuries, 
and every large country establishment had a pond 
wherein fish were kept and fattened for the table. 
But in those days transport was a very different 


affair, and so long as fresh sea-fish can be obtained 
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at a low price in inland markets, the coarse fishes of 
our lakes and rivers are not likely to rise in popular 
estimation. 

However, there are few species that do not 
interest the disciple of Walton, who captures the 
larger fish for sport and the smaller ones for bait, 
and it is toa large extent for the angler that this 
book has been written, although it is not a book 
about angling. It is an attempt to present in 
popular form the distinctive characters of our fresh- 
water fishes, and to give a reliable account of the 
main features of their life-history. 

I believe that it will be found that this work is 
more complete than any of its kind that has yet 
appeared, for the different forms of Char and 
Whitefish receive detailed treatment, and natural 
hybrids are also included. In these groups I have 
been able to examine much larger series of specimens 
than have hitherto been available, thanks to the 
kindness of a number of correspondents who have 
sent me Char, Powan, Pollan, Cyprinoid hybrids, etc., 
and during the last few years I have described 
several new forms of considerable interest. 

But much still remains to be done; I am still 
uncertain as to the occurrence of Pollan in Corrib 
and Killarney; I know that Char inhabit a number ~ 
of lakes from which I have not been able to get 
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them, and I am sure that a thorough study of the 
Cyprinoids, in a favourable locality like Lincolnshire 
or the Broads, would reveal the existence of many 
hybrids as yet undescribed. Moreover, growth, 
migrations, food, and habits offer a fine field for 
the student. 

However, it cannot be denied that in recent years 
our knowledge of the fishes which live in our lakes 
and rivers, and of their life-history, has increased 
enormously, and the present time is, therefore, an 
appropriate one for summarizing and _ bringing 
together what is already known. 

All the illustrations in this book have been drawn 
by myself, and it has been my aim to show the 
characteristic features of each species rather than to 


produce an artistic effect. 
Gola 
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INTRODUCTION 
CLASSIFICATION AND TAXONOMY 


Fishes defined. Classification of British freshwater fishes : 
the Teleosteans. Topography of the fish : the head—the mouth 
—the teeth—the gills—the pharyngeals—the scales—the fins— 
coloration—the air-bladder. Measurement and counting 


HE word fish is often applied in a popular sense 
to any animal which lives in the water, but 
zoologists use the name only for aquatic animals which 
belong to the great group of Vertebrates, which have 
a skull and a backbone, a brain and a spinal cord. 
All Vertebrates which live in the water are not 
fishes, but only those which propel and_ balance 
themselves by means of fins and obtain oxygen 
from the air dissolved in the water by means of 
internal gills. 
The classification of the British freshwater fishes 
adopted in this work is as follows :-— 


Class MARSIPOBRANCHII. 
Order HYPEROARTII. 
Family Petromyzonide (Lampreys). 
Class PISCES. 
Subclass CHONDROSTEI. 
Order SELACHOSTOMI. 
Family Acipenseride (Sturgeons). 
b xy 
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Subclass 7£LEOSTEI. 
Order 1. ISOSPONDYLI. 
Family Salmonidz (Salmon, Trout, etc.). 
»  Argentinide (Smelt). 
,  Clupeidz (Shad). 
Order 2. HAPLOMI. 
Family Esocide (P2ke). 
Order 3. APODES. 
Family Anguillidze (Ze/). 
Order 4. OSTARIOPHYSI. 
Family Cyprinide (Carp, Roach, etc.). 
»  Cobitide (Loaches). 
Order 5. ANACANTHINI. 
Family Gadide (Lurbot). 
Order 6. PERCOMORPHI. 
Family Serranide (ass). 
o. Jercids: (Perch: nue). 
»  Mugilide (Grey Mullets). 
»  Cottide (Miller's Thumb). 
* Gastrosteide (Stecklebacks). 
Order 7, HETEROSOMATA. 
Family Pleuronectidz (Flounder). 


All the fishes of the fresh waters of the British 
Isles, except the Lampreys and the Sturgeons, are 
Teleosteans, and have the skeleton well ossified. It 
would be out of place to treat of the comparative 
anatomy of the various orders and families of this 
group, but it is necessary to give some account of the 
topography of a Teleostean fish and some explanation 
of the terms used in classification and in the distinction 
of species. 


In form the fish is usually moderately elongate and 
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compressed, deepest at or in advance of the middle 
of the length and tapering posteriorly ; sometimes it 
is deep and strongly compressed, as in the stately 
Bream which lives in still waters, sometimes long and 
cylindrical, as in the Eel, which wriggles through the 
ooze and in and out of holes and crevices. Three 
regions may be distinguished—head, trunk, and tail, 
the gill-opening marking the limit between head and 
body, the vent that between trunk and tail. 

The head may be naked or scaly, and the bones 
may be exposed or may be concealed beneath a thick 
skin; the eyes are typically lateral, and in front of 
them appear the nostrils, two on each side; the snout 
is the region in front of the vertical through the 
anterior edge of the eye, and the postorbital part of the 
head that behind the vertical through the posterior edge 
of the eye, whilst the interorbital region is that part of 
the top of the head which lies between the bony orbits. 

The eye may be surrounded by a complete series 
of circumorbital bones, but the supra-orbital is absent 
except in a few generalized types, whilst the pre- 
orbital is usually the largest, and the rest, the sub- 
orbitals, vary greatly in their development; the region 
behind and below the eye is termed the cheek, and is 
bounded posteriorly by the prz-operculum, a bone 
which is sometimes crescentic, but more often angular, 
with a vertical and a horizontal limb; the posterior 
edge of the prz-operculum may be entire, serrated, 
or spinate. Behind the prz-operculum appear the 
movable opercular bones or gill-covers, comprising 
the operculum above, the suboperculum below and 
behind, and the interoperculum below and in front ; 
below these the gill-membrane is supported by a 
series of branchiostegal rays, very variable in number. 
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The mouth may be terminal or inferior, small or 
large, toothed or toothless, according to the manner 
of life. Above the mouth two pairs of bones are 
articulated with the anterior part of the skull, the 
premaxillaries in front and the maxillaries behind ; 
the premaxillaries usually meet in the middle line, 
but in the Pike they are widely separated, and in the 
Eels they are absent; the maxillary is often provided 





Head of Schelly (Coregonzs stigmatzcus). 


Op. operculum ; sof. suboperculum ; zof. interoperculum ; 
pop. pree-operculum; 47. branchiostegal rays; so. 
suborbitals; vo. pree-orbital; #. nostrils; pyzx. 
preemaxillary ; #x. maxillary ; sx. supramaxillary ; 
nin. lower jaw. 


with one, and in the Shad with two supramaxillary 
bones attached to its upper edge. In the more 
generalized types (Salmon, Shad, Pike, etc.) the pra- 
maxillaries are non-protractile and are much shorter 
than the maxillaries, which enter the gape and may 
be toothed, but in many fishes the premaxillaries 
nearly or quite exclude the toothless maxillaries from 
the border of the mouth, and the latter merely act as 
a lever for the protrusion of the former. The mouth 
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is most protractile in Cyprinoids such as the Bream, 
and forms a sort of tube when it is protruded. 

Near the mouth there may be barbels, fleshy 
filaments which are used as feelers when the fish is 
in search of food. In the Cyprinoids one or two pairs 
may be attached to the upper lip, and in the Loaches 
three or more pairs are present; the Burbot has a 
single barbel at the end of the lower jaw. 

The mouth is toothless in the Cyprinoids, which 
are mainly herbivorous, and the teeth are minute in 
the Whitefish and Shad, which feed chiefly on minute 
animals, as also in the mud-eating Grey Mullets. In 
most cases the jaws are provided with teeth, usually 
conical or subconical in form; the predaceous Pike 
has strong erect canines in the lower jaw. “The 
presence or absence of teeth on the bones of the 
palate, and their arrangement when present, are 
characters of considerable importance. The vomer 
is a bone which lies in the middle of the roof of the 
mouth, commencing immediately behind the junction 
of the premaxillaries; it usually presents a broad 
anterior part, or head, and a tapering posterior part, 
or shaft. The palato-pterygoid arch includes five 
bones on each side—palatine, pterygoid, quadrate, 
meso-pterygoid, and meta-pterygoid; the palatines lie 
on each side of the vomer, and the pterygoids connect 
them with the quadrates, to which the rami of the 
lower jaw are articulated; the meso-pterygoids lie 
above and internal to the pterygoids, and behind them 
are the meta-pterygoids. 


The gill-openings are usually wide, but may be 
restricted by the union of the gill-membranes with 
the isthmus, as in the Cyprinoids and Sticklebacks, 
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and in the Eel they are quite small. When the gill- 
covers are lifted up the four gill-arches are seen, 
separated by clefts which lead into the pharynx, and 
each bearing two rows of red gill-filaments ; the inner 
edges of the gill-arches are usually provided with 
gill-rakers, stiff appendages which vary in length and 
number according to the nature of the usual food, 
their object being to strain the water which has 
access to the gills and to keep the food from passing 
through with it. Thus in the Pike the gill-rakers are 
mere knobs, but in the Allis Shad they are close-set 
bristles, very long, slender, and numerous. The gill- 
arches are supported by a special branchial skeleton, 
and their gill-bearing portions are divided into upper 
and ‘lower limbs which form an acute backwardly 
directed angle at their junction, and behind the lower 
limbs of the last arch and parallel with them lie the 
lower pharyngeals, a pair of dentigerous bones which 
are all that remains of a former branchial arch; these 
usually bite against the toothed upper pharyngeals, 
or upper elements of the preceding arches, but in the 
Carp family they work against a pad on the base of 
the skull, and in this group the form, number, and 
arrangement of the pharyngeal teeth are of great 
systematic importance. 


The scales covering the body are usually arranged 
in more or less regular, parallel, oblique, and longi- 
tudinal series; as a rule they are imbricated, so that 
only the posterior part of each is exposed. In most 
species they are cycloid, z.e. smooth and with the 
edges entire, but in the Percoids they are ctenoid, ze. _ 
the edges are ciliated, as in the Bass, and in addition 
the surface may be roughened with little spines, as in 
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the Perch and Ruffe. In the Bull-head scales are 
absent, in the Kel they are quite abnormal, and in the 
Stickleback replaced by bony scutes. The muciferous 
channels on the head are continued on the body as 
the lateral line, which appears as a series of tube- 
bearing scales, usually running to the base of the 
caudal fin; sometimes the lateral line is incomplete 
(Smelt, Minnow), sometimes it is absent (Shad). Each 
tube of a lateral line scale opens to the exterior 
behind, and in front communicates with a continuous 
longitudinal canal; this contains a series of sense 
organs, which are probably concerned with the per- 
ception of movements in the water. 

The fins are formed of rays connected by membrane, 
and may be divided into median fins, comprising the 
dorsal, on the back, the caudal, at the posterior end 
of the fish, and the anal, on the lower edge of the tail 
between the vent and the caudal fin, and paired fins, 
pectorals and pelvics, corresponding respectively to 
the anterior and posterior limbs of other vertebrates. 

The fish swims by lateral flexions of the tail, aided 
by movements of the caudal fin, and, as a rule, the 
other fins chiefly function in keeping the fish upright, 
or assist in turning movements, or in slowing down ; 
however, some fishes normally progress by paddling 
with the pectoral fins, and in the Flat-fishes and Eels 
undulating movements of the dorsal and anal are of 
importance. 

In the more generalized Teleosteans (/sospondylz, 
Flaplomt, Ostariophyst) the fins are composed of 
flexible articulated rays, the anterior of which may 
be simple, whilst the majority are branched; the 
dorsal and anal are distinct from the caudal, the 
pectorals are placed low, just behind the head, and 
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the pelvics far back, near the vent. The Eels (Ajpodes) 
differ in that the long dorsal and anal are confluent 
with the reduced caudal and the pelvic fins are 
absent. In the Axacanthinz the fin-rays are articu- 
lated, but the pectoral fins are higher up on the sides, 
and the pelvic fins are placed below or in advance of 
them. In some, at least, of the Percomorphi and 
Fleterosomata the anterior rays of the dorsal and 
anal and the outer rays of the pelvic fins are non- 
articulated spines, typically stiff and pungent, but 
in the dorsal fin of the Bull-head feeble and 
flexible; the spinous portion of the dorsal may separate 
off as a distinct fin. In the two last-named orders 
the pelvic fins are more or less advanced, and the 
pelvic bones are often directly attached to the 
clavicles. The evolution of spinous fin-rays has 
added a new function to the fins, that of weapons 
of attack and defence, and pugnacious fishes, like 
the Sticklebacks, know well how to use them to the 
best advantage. 

In his interesting book on Concealing Coloration in 
the Animal Kingdom, Mr. G. H. Thayer has written : 
“Tf an object be colored so that its tones constitute 
a gradation of shading and of coloring counter to the 
eradation of shading and coloring which light thrown 
upon it would produce, and having the same rate of 
gradation, such object will appear perfectly flat ;— 
retaining its length and breadth, but losing all ap- 
pearance of thickness; and when seen against a 
background of color and pattern like its own will 
be essentially indistinguishable at a short distance.” 

These words give us the clue to the coloration of 
our British freshwater fishes, which live in a medium 
through which light descends from above; conse- 
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quently nearly all of them exhibit a gradation of shades 
from silvery white below to a dark bluish, greenish, or 
brownish above. Some, as for example most of the 
Cyprinoids, depend upon this simple shading to 
render them inconspicuous, but others are variously 
marked in harmony with the ground on which they 
lie or the weeds among which they lurk. 

A remarkable characteristic of fishes as a whole 
is their power to vary their colour and markings; 
some of the fishes of tropical seas can instant- 
aneously change their colour, sometimes from white 
to black, or from yellow to red, green, or brown ; just 
as suddenly they can become spotted, striped, or 
barred. This inconstancy makes coloration a very 
doubtful aid to the systematic ichthyologist, and 
among our freshwater fishes we may cite the Trout 
as one of the most variable in this respect, whilst the 
Flounder is unrivalled in its capacity for imitating 
the ground on which it lies, and the Bull-head is re- 
markable for its rapid colour changes when excited 
by greed, fear, or anger; such instantaneous changes 
are accomplished by the expansion and contraction 
of the variously coloured pigment cells in the skin. 

The air-bladder may be mentioned here because 
of its importance in classification ; it lies between the 
alimentary canal and the vertebral column, and is 
connected with the former by a duct in the more 
generalized types which belong to the first four 
Teleostean orders enumerated above, but not in the 
remainder. The air-bladder may be absent (Flounder, 
Bull-head), or it may become connected with the 
internal ear by means of czcal diverticula (Shad), 
or by means of a chain of ossicles which are modi- 
fied elements of the anterior vertebra (Ostariophyst) ; 
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in the Loaches it is reduced and wholly or partly 
enclosed in a bony capsule. 

The usual function of the air-bladder appears to 
be a hydrostatic one, enabling the fish to accommodate 
itself to changes of pressure at different depths by 
the absorption or secretion of gas; what purpose is 
served by the connection with the auditory organ is 
not definitely known, but probably an increased 
sensitiveness to changes of pressure results. 


It would be out of place in this work to give an 
account of the nervous, vascular, digestive, excretory, 
and reproductive systems, or of the internal skeleton, 
as it will seldom be necessary to mention them. 

In the distinction of species the greatest depth of 
the body is usually compared with the length of the 
fish, measured from the extremity of the snout to the 
base of the caudal fin; the length of the head is the 
distance from the tip of the snout to the end of the 
operculum. ‘The diameter of the eye and the width 
of the interorbital region are usually compared with 
the length of the head, and the position of the 
posterior end of the maxillary with reference to the 
eye is noted. The least depth of the caudal peduncle, 
z.e. the tail just in front of the caudal fin, is compared 
with its length, measured from the vertical through 
the end of the base of the anal fin to the actual base 
of the middle caudal rays. The number of scales in 
the lateral line, or if these be enlarged the number in 
a longitudinal series a little above the lateral line, 
from above the gill-opening to the caudal fin is 
enumerated, and the number in a transverse series is. 
usually reckoned from the dorsal fin to the lateral 
line, and thence to the base of the pelvic fins. The 
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shape, size, and position of the fins are important, and 
the number of rays especially so. 


Males often have a larger and broader head and 
larger fins than females, and there may be other 
sexual differences, especially at the breeding season. 
Young fish usually differ from the adults in the longer 
head, larger eye, shorter snout, and smaller mouth, 
and the shape and relative size of the fins may change 
considerably during growth. 





THE FRESHWATER FISHES 
OF THE BRITISH ISLES 


CIPTAP TER 1 
THE LAMPREYS 


Lampreys and Hag-fishes. The Lamprey family: the Sea 
Lamprey — specific characters — size — distribution — breeding 
—death follows breeding—structure and habits of larve— 
metamorphosis — habits of adult—origin of name—value as 
food. The Lampern : differences from Sea Lamprey—distribu- 
tion — migrations — breeding — food and habits — uses—other 
names. Planer’s Lamprey: differences from Lampern — 
distribution—metamorphosis 


HE Lampreys (Petromyzonid@) and Hag-fishes 
(WMyxinide) differ widely in structure from 
the Selachians and true fishes, and in many respects 
are more generalized; they constitute a distinct class, 
the Cyclostomata or Marsipobranchii. They are 
naked eel-shaped animals without paired fins, and 
with the median fins supported by internal carti- 
laginous radials, but lacking dermal fin-rays; the 
internal skeleton is cartilaginous, and there are no 
bones anywhere; the terminal mouth has no jaws, but 
there is a very muscular protrusible tongue, which 
is armed with cuspidate horny laminz, and works 
I 
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like a piston, rasping off the flesh of the fishes on 
which these animals prey; further characteristic 
peculiarities of the group are the presence of only 
a single median nasal opening and the structure of 
the gills, which are parallel vascular laminar ridges 
on the inner walls of a paired series of well-separated 
muscular pouches, communicating internally with the 
pharynx and opening either directly or by means of 
ducts to the exterior. 

Water is often both taken into and expelled from 
the branchial sacs through their external apertures ; 
this is accomplished by the alternate expansion and 
contraction of their muscular walls, and the branchial 
skeleton, which is well developed only when the 
sacs are large, lies external to them, and is nearly 
rigid, serving to prevent the collapse of the 
branchial region; this method of respiration is no 
doubt due to the parasitic habits of the Marsipobranchs, 
for when they are attached to other fishes they 
cannot take water through the mouth into the 
pharynx, and by contracting the latter expel it through 
the gill-openings, which is the normal method of 
respiration in other fishes. 

The Hag-fishes are exclusively marine, and many 
of them occur in deep water; they are in most 
respects more degenerate than the Lampreys; they 
bore right into the fishes which they attack, and 
devour them until practically nothing is left but 
skin and bone. 

The Lampreys are found on the coasts and 
in the rivers of all temperate regions; there are 
about twenty species, most of which spend part 
of their life in the sea, whilst all appear to spawn 
in fresh water. In them the mouth is surrounded 
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by an expanded circular lip or ‘suctorial disc’ 
which bears horny teeth; at its inner edge, and 
placed above and below, are two cuspidate horny 
plates, which may be regarded as enlarged or 
coalesced teeth, and are termed the supra-oral and 
infra-oral laminz; within the mouth are seen the 
lamine that arm the tongue, an anterior unpaired 
one and a posterior pair. The eyes are subcutaneous, 
but fairly conspicuous, and on top of the head, 
between or a little in advance of the eyes, appears 
the nasal opening; the small gill-openings, seven in 
number on each side, form a series which begins not 
far behind the eye. ‘The fins are two dorsals and a 
caudal; the former are placed behind the middle of 
the length of the fish, and the latter is composed of a 
long lobe both above and below at the end of the tail. 


With their suctorial disc the Lampreys attach 
themselves to fishes, which they devour, sucking 
the blood and scraping off the flesh by means of the 
toothed laminz on the tongue. Whilst there can 
be no doubt that in many respects they are a very 
primitive group, many of their peculiarities are due 
to their manner of life, and they may even have 
evolved from ancestors which had jaws. All have 
a remarkable life-history, as the larve differ greatly 
from the adults in structure and habits, and undergo 
a fairly rapid transformation into the adult form 
after some years of larval life. 

The British species are three in number, namely, 
the Sea Lamprey (Petromyzon marinus), the Lampern 
or River Lamprey (Lampetra fluviatilis), and Planer’s 
or the Brook Lamprey (Lampetra planert). The 
larve, known as Pride, Mud Lamprey, or Blind 
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Lamprey, have been described as a distinct genus and 
species under the name Amsmocetes branchialts. 


THE SEA LAMPREY (Petromyzon marinus) is dis- 
tinguished from the others by its dentition. The suck- 
ing disc is covered with conical teeth arranged in 
oblique radiating series, four inner teeth on each 





Fic. 1.—Suctorial discs of Sea Lamprey (a) and Lampern (4). 


s. supra-oral lamina; Z. anterior lingual lamina ; 2. infra-oral lamina. 


side being enlarged and bicuspid; the supra-oral 
lamina is narrow and bicuspid, the infra-oral lamina 
has seven to nine cusps, and the anterior lingual 
lamina bears two curved denticulated ridges 
separated by a median longitudinal groove. The 
first dorsal fin is separated from the second by an 
interspace, the second from the caudal only by a 
notch. The colour is grey, yellow, or green, marbled 
or spotted with olive, brown, or black. 7 

The Sea Lamprey attains a length of more than 
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2 deet and.°a weight of over 5: lbs., its usual 
size being from 20 to 30 inches; one of 20 inches 
is figured (Pl. I, Fig. 1). It is found in the North 
Atlantic and Mediterranean, entering rivers in 
Europe and North America. It is generally dis- 
tributed in the British Isles, and appears to enter 
our southern rivers at an earlier date than those in 
the north, for in the Severn at Worcester the 
fishing season used to be from February to May, and 
the spawning was over in June, whereas in Scotland 
the Lampreys are said not to ascend until June, 
spawning in July or August. 

By far the best accounts of the life-history of this 
species have been given by two American authors, 
Professors S. H. Gage and H. A. Surface, who have 
studied it in the lakes of the State of New York. 
Although structurally similar to the true Sea 
Lamprey, the Lampreys of this region are peculiar 
in that they never go down to the sea; they spawn 
in June, leaving the lakes and seeking out the clear 
brooks, often stealing a ride by fastening on to large 
fishes bound in the same direction; at this time the 
ground-colour changes from grey to bright yellow, 
and the two sexes become markedly different in 
appearance, the male developing a ridge along the 
middle of the back and a prominent anal papilla, and 
the female a so-called anal fin. 

The Lampreys migrate independently, and a large 
majority of the earliest to enter the streams are 
males; the spawning-place is chosen where the 
stream is fairly rapid, usually just above a ripple, 
and where the bottom is sandy but strewn with 
pebbles. Here a space is cleared by moving the 
stones a little way down stream until a sandy ‘nest’ 
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is formed, usually oval in form and slightly hollowed 
out, with a pile of stones just below it. If the male 
arrives unaccompanied he starts operations by himself, 
but on joining him the female helps; they fasten on 
to the stones with their suckers, and with powerful 
efforts loosen them and drag them down stream. 

The female now secures herself by means of her 
sucker to some large stone near the upper end of the 
nest, and her mate attaches himself to her in the same 
way near her head, and winds himself partly round 
her; then the two together stir up the sand with 
vigorous movements, whilst the eggs and milt are 
simultaneously deposited. The eggs are covered 
with an adhesive substance, and particles of sand 
stick to them, so that they sink to the bottom of 
the nest. The pair now separate and at once 
commence removing stones from above the nest and 
enlarging the pile at the lower end, the sand thus 
loosened being carried down and covering all the 
eges. This process is repeated at short intervals 
until the spawning is completed, and then they leave, 
many Lampreys being found going down stream or 
attached to stones below the nesting-places. Accord- 
ing to Professor Surface, all die after spawning; the 
intestine has atrophied, they are emaciated, their 
skin is torn off in many places, they become stone- 
blind and covered with fungus, and are so com- 
pletely debilitated that recovery is out of the 
question. 


The development of the eggs is rapid, and in from 
ten to fifteen days the larve are hatched; about a. 
month later, at the end of July, when they are about 
half an inch long, they leave the nests, where they 
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have hitherto lived in the sand, and wander down 
stream until they find some suitable spot, often at a 
bend where the water runs slowly, where they burrow 
in the sand or mud. 

aie latve, or Prides, as they aré- called im 
England, differ greatly from the adults; they are 
toothless, with a small transverse lower lip and a 
hood-like upper lip, and the entrance to the mouth 
is guarded by a number of fringed barbels which 
form a very perfect sieve. The eyes are hidden and 
quite rudimentary, the small gill-openings lie in a 
eroove, and the fins are low. 

Each Pride forms a tube in the sand or mud in 
which it lies; the tube is usually open at the end, so 
that the water flows in freely. When disturbed the 
Prides worm their way through the sand and do not 
wriggle out if they can help it; they feed on minute 
organisms. ‘They probably live in this way for three 
or four years, and when they are from 4 to 6 inches 
long change into the adult form. 

It may here be mentioned that the Prides of the 
different species of Lampreys are so similar that the 
name Ammocetes branchialis is applicable to all. 
The name “Blind Lamprey” refers to their rudi- 
mentary eyes, and that of ‘““Mud Lamprey ” to their 
habit of remaining buried in the mud, whence they 
may be dug out in quantities in small brooks if the 
stream above be dammed up. 

The metamorphosis takes place in the autumn; 
first the eyes appear, and as they become more 
evident the mouth is contracted, the upper and lower 
lips join to form a single circular lip, and the fringed 
barbels become reduced to simple papillz surround- 
ing the mouth; then the lips grow out to form the 


8 BRITISH FRESHWATER FISHES 


sucking-disc, the teeth develop, the branchial groove 
disappears, etc. Numerous important internal 
changes have accompanied those more easily 
observed, and the whole, process occupies the 
greater part of two months, from about the end 
of August till the middle of October. Until the 
transformation is complete the Lampreys may still 
be captured in the sand, but they are more active 
than the larve which are not changing, and attempt 
to swim away when disturbed. After the meta- 
morphosis the young Lampreys go down to the 
Jakes, where they live on the fishes; sometimes a 
fish attacked has been observed to rise to the surface 
and turn over on one side, so that the head and gills 
of his enemy are out of the water and he is forced 
to drop off. 

Two or three years elapse before the Lamprey 
attains sexual maturity and seeks the streams to end 
his career in perpetuating his race. 


This account agrees with what we know of the 
Sea Lamprey in this country, except that the sea 
takes the place of the lakes as the home of the adult 
form, and, as might be expected, a larger size is 
reached. In the sea this species lives chiefly on Cod, 
Mackerel, etc., and it is on record that large numbers 
attached themselves to a Basking Shark, not leaving 
it until it was dead. Quite recently one was landed 
at Buckie, which had fixed itself to the rudder of a 
fishing-boat and could not be detached until the boat 
had been beached. 

In their migrations the leer are said to be 
often carried into rivers by Salmon, and have been 
described as ascending rapid streams by plunging 
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quickly forward and hastily attaching themselves to 
some fixed object, such as a large stone, and then 
resting, waiting an opportunity for a new plunge; 
in this connection it may be mentioned that the 
name Lamprey is derived from the mediaeval Latin 
Lampreda, a corruption of the older Lampetra, from 
lambere, to lick, and petra, a stone. 

At one time Lampreys were much appreciated 
as a delicacy, so much so that there was a regular 
fishery in the Severn, which was, and still is, the 
most noted river for them, although they now 
appear to be scarcer than formerly. The city of 
Gloucester used to present the reigning monarch 
with a dish of Lampreys every Christmas, and the 
death of Henry I. was attributed to a too hearty 
meal of these fishes. 


THE LAMPERN or RIVER LAMPREY (Lamfetra 
fluviatilis) differs from the Sea Lamprey especially in 
the dentition (Fig. 1). The disc is smaller, and has an 
outer series of small marginal teeth, within which is 
in front an irregular double row of conical teeth, 
and on each side three large teeth, the first and last 
of which are usually bicuspid, the middle one 
usually tricuspid. The supra-oral lamina is broad 
end ‘has; a pointed projection at each end, the 
infra-oral lamina has from six to nine more or less 
acutely pointed cusps, and the anterior lingual 
lamina bears a_ single transverse denticulated 
ridge with an enlarged median denticle. The first 
dorsal fin is separated by an interspace from the 
second, which is triangular in form and continuous 
with the caudal. The coloration is silvery white, 
with the back bluish or greenish. 
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This is a smaller species than the preceding; 
the example figured (PI. I. Fig. 2) is a foot long, 
and the greatest length attained is not more 
than 16 inches; as compensation for this, the 
Lampern is much more abundant than the Sea 
Lamprey. It is found on the coasts and in the 
rivers of Europe, Siberia, Kamchatka, and Western 
North America from Alaska to California, and is 
plentiful enough in many British and Irish rivers, 
particularly the Severn, Trent, Ouse, Dee, etc. 

Our knowledge of the life-history of this species 
is rather unsatisfactory, but it seems that a number 
of individuals reside permanently in fresh water, 
whilst the rest, like the Sea Lamprey, spend the 
greater part of their adult life in the sea and enter 
the rivers chiefly in order to spawn. The latter 
enter the rivers in the autumn or winter months, 
and later on make their way into the smaller 
streams, from April to June assembling in groups 
of thirty or forty on shallow fords where the 
bottom is gravelly; their breeding habits are 
precisely similar to those of the Sea Lamprey, 
except that several couples share in making and 
using a nest. The larve cannot be distinguished 
from those of the Sea Lamprey, and undergo a 
similar metamorphosis; a considerable proportion 
of the young Lamperns make their way to the 
sea, but in some of our rivers, such as the Trent, 
and in: lakes like Loch Lomond, a number vat 
them remain and spend their whole life in fresh 
water. 

Thus whilst the Sea Lamprey parallels the Salmon 
in that both are migratory species, living in the 
sea and ascending the rivers to spawn, and only 
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losing their migratory habits where large areas 
of fresh water offer abundance of food, as in some 
lakes of Eastern North America, the Lampern and 
fie trout resemble each other in that they are 
the smaller species, including both migratory and 
permanently fluviatile individuals in our waters. 
The Lamperns attach themselves to other fishes, 
sucking the blood and devouring them; they are - 
also said to feed on worms, insects, etc. In Loch 
Lomond they have been described as attacking 
and destroying the Trout and Powan; the latter 
especially fall easy victims to their voracity, and 
may frequently be seen floating on the surface of 
the water with the Lamperns attached, their jaws 
and heads buried in the flesh of their victims. In 
the Baltic they follow the shoals of Herring in the 
summer-time, but enter the rivers in the autumn. 

Lamperns may often be seen swimming like Eels 
against the stream, or holding on to stones at 
the. bottom; the Irish naturalist, Thompson, once 
observed, on a warm summer’s day, a number of 
Lamperns attached by their mouths to the under 
surface of the leaves of water-lilies in a pond near 
Belfast, the wriggling of their dangling bodies 
producing a strange effect. 

The Lampern can live out of the water for days, 
and is thus easily transported alive in baskets; 
iis said to be excellent. food either stewed. or 
potted, but its chief use in this country appears 
to be as a bait for Eels, Cod, Turbot, etc., its especial 
virtue being its toughness on the hook. For this 
purpose it used to be captured in large numbers 
ithe Thames, and still is in the. Trent, whence 
they are sent alive to Grimsby. 
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Other names for the Lampern are “Stone-eel ” 
and “Nine-eyes,” the nasal aperture, eye, and 
seven gill-openings making up the count. 


THE BROOK LAMPREY or PLANER’S LAMPREY 
(Lampetra planert) differs from the Lampern in 
that the teeth are blunter and the edge of the 
suctorial disc is more strongly fringed, whilst 
the dorsal fins are contiguous or continuous, 
separated by a notch only, and the free edge of 





Fic. 2.—1. Larval Lamprey or Pride (Ammocetes). 2. Planer’s Lamprey. 


the second dorsal is usually more distinctly rounded, 
instead of angular. 

It is a smaller species, not growing to more than 
half the length of the Lampern, and has a different 
distribution, for whilst both species are found in 
Europe and Siberia, this one occurs also in Japan, 
but is absent from America. It is common in 
Britain to at least as far north as Perthshire, and 
is widely distributed in Ireland. . 

Planer’s Lamprey is usually found in the smaller 
streams, brooks, and ditches, and never goes down 
to the sea. It was in this species that the trans- 
formation of the larval Pride into the adult 
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Lamprey was first observed. Professor A. Miiller, 
in 1856, described how he had watched Planer’s 
Lampreys spawning in a brook near Berlin and 
had seen the eggs hatch out in about three weeks 
and develop into Prides, previously known as 
Ammocetes branchialis. According to his further 
observations, the larve live three or four years 
before they change into the adult form, the 
transformation occupying twenty-six days or 
more, and then they live only for a few months, 
dying after spawning. The breeding habits of 
this species are precisely similar to those of the 
Lampern, and the season for spawning is the same. 


CHAPTER Al 
THE STURGEON 


The class Pisces: the subclass Chondrostez—palzeozoic 
Chondrosteans—the Paddle-fishes. The Sturgeon family: the 
Sturgeon described—variation in number of scutes—only one 
British species—distribution—size—food and habits—only 
stragglers in our rivers—commercial importance—names 


ITH the exception of the Lampreys all the 
freshwater fishes of the British Isles belong 

to the class Pzsces. In this class the body is usually 
covered with scales, which in the more generalized 
types have the form of juxtaposed rhombic bony 
plates, but in the more specialized ones are thin, 
rounded, and imbricated. Median and paired fins 
are present; they are supported basally by an 
internal skeleton, and are also provided on each side 
with a series of dermal rays. The endoskeleton may 
be cartilaginous or bony, but there are always a 
number of external or membrane bones; the mouth 
is bordered by bony jaws; the pectoral arch is usually 
connected with the skull by a series of bones. The 
gill-sacs of the Lampreys are represented by clefts 
leading from the pharynx into the branchial chamber, 
which opens behind to the exterior, and is covered by 
the opercular membrane, supported by the opercular - 
bones and branchiostegal rays; the interbranchial 


septa, or walls of the clefts, are so reduced that the 
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gill laminz project outwards as filaments, and the 
branchial skeleton, supporting the pharynx between 
the clefts, is movable; water is taken in through the 
mouth, and by the contraction of the pharynx is sent 
through the gill-clefts and over the gills, and so out- 
wards va the gill-openings. The nasal sacs are 
paired and lateral; each is usually provided with two 
external nostrils. An _ air-bladder is _ typically 
present. 


Of four subclasses of the Pzsces, two, the Crosso- 
pterygians and Dipnoans, are represented at the 
present day by only a few species in the fresh waters 
of tropical countries. The remaining two, the 
Chondrosteans and Teleosteans, include British fresh- 
water species. 


The Sturgeons (Acipenseride) and the Paddle- 
fishes (Polyodontid@) are the specialized and in many 
ways the degenerate living members of a very ancient 
and generalized group of fishes. The essential 
characters of the subclass Chondrostez to which they 
belong are as follows :— 

The bones overlying the primary pectoral arch 
and connecting it with the skull are four in number ; 
the rays of the dorsal and anal fins are much 
more numerous than their endoskeletal supports, 
which they simply overlap; the pelvic fins, like the 
dorsal and anal, have each a muscular basal lobe 
containing a well-developed series of radial segments 
of their skeletal rods; the caudal fin is heterocercal, 
z.€. the axis of the tail is turned upwards, the upper 
(supra-caudal) lobe is reduced to a series of spines, and 
the lower (infra-caudal) lobe is strongly developed. 
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In the Chondrostean fishes found fossil in the 
palzozoic rocks the mouth, head, and scaling were 
normal, but their modern descendants are very 
remarkable. The Paddle-fishes (Polyodontide) of 
China and the Mississippi have the body naked, the 
eyes very small, the snout much produced, and the 





Fic. 3.—Pelvic fin (2) and anal fin (4) of a Sturgeon. 
6, basal cartilages ; 7. radials; @. dermal rays. 


mouth rather large and non-protractile; there are no 
premaxillaries and no branchiostegal rays. The 
Sturgeons (Aczpenserid@), with twenty or more species 
from the seas and rivers of Europe, Asia, and North 
America, differ from them especially in the presence. 
of a transverse series of four barbels on the lower side 
of the snout, in front of the small, protractile mouth, 
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whilst there are five longitudinal rows of large 
bony scutes on the body, a mid-dorsal and paired 
lateral and ventral series; the primitive scaling is 
retained on the upturned part of the tail; another 
peculiarity is the presence on each side of a strong 
pectoral spine, formed by the fusion of the anterior 
fin-rays. 

The Sturgeons are mostly anadromous fishes, 
living in the sea and entering rivers to spawn, but in 
some of the large lakes and rivers of North America 
they have become permanent residents. They are 
very variable, change greatly during growth, and also 
hybridize to a considerable extent, so that there has 
been considerable difference of opinion as to the 
number of species entitled to recognition; it is 
generally agreed that there is only one species in 
Western Europe, but some authors are of opinion 
that a second species may occasionally cross the 
Atlantic from America and enter European rivers, 
a matter which is dealt with below. 

The Sturgeon (Acipenser sturio) has the body 
elongate, subcylindrical anteriorly and _ tapering 
posteriorly. The size, shape, and arrangement of 
the bones which cover the upper surface of the head 
are subject to great variation; thus the frontals may | 
be in contact for the whole of their length, or may 
be completely separated by an ethmoidal plate. 
The snout is covered above with small bony plates 
and is rather long; in young specimens it measures 
at least half, and in examples of from 2 to 3 feet 
not much less than half of the length of the head, 
but in large fish only about one-third; the insertion 
of the barbels is nearly equidistant from the mouth 
and the tip of the snout in young and _ half-grown 
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examples, but is nearer to the end of the snout in 
large fish. The dorsal fin is placed far back, and is 
composed of from thirty-seven to forty-six rays; the 
anal, which begins below the middle of the dorsal and 
extends a little farther back than that fin, has twenty- 
four to twenty-nine rays, and the pelvic fins have the 
same number. There are from ten to sixteen scutes 
in the dorsal series between the head and the dorsal 
fin, and from nine to fourteen in each ventral series 
between the pectoral and pelvic fins ; the lateral series 
increases in number to some extent with age, owing 
to the addition of small scutes posteriorly; in 1870 
Dr. Giinther counted the lateral scutes on a number 
of European examples, and found twenty-six to 
thirty-one in the young, but twenty-nine to thirty- 
four in half-grown and adult fish. A larger series o* 
specimens would no doubt have shown greater varia- 
tion; thus Day found only twenty-seven scutes on 
one side and twenty-eight on the other in an adult 
fish more than 5 feet long, from Margate, whilst ina 
specimen 18 inches long, from the Adriatic, I count 
thirty-four on one side and thirty-five on the othe 
and in one of 30 inches, from the Gironde, I count 
forty on each side, and after careful comparison I am 
convinced that these are true Acifenser sturzo. It has 
been assumed that specimens with a large number of 
lateral scutes, as, for example, one said to be from 
the Tay, with thirty-eight on one side and forty on 
the other, belong to an American species (4. macu- 
Zosus), which has been supposed to cross the Atlantic 
occasionally ; probably they cannot be distinguished 
from American examples named Aczpenser maculosus, 
but I am unable to separate these specifically from 
other American specimens with fewer scutes, named 
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Acipenser sturto. In young examples the scutes are 
juxtaposed and each is furnished with a strong com- 
pressed recurved spine, but with age the scutes 
become separated and the spines disappear. The 
coloration is usually of a greyish or brownish purple 
on the back, replaced by white below the lateral 
series of scutes; small dark spots may be present in 
the young. 

The Sturgeon is an inhabitant of the coasts and 
rivers of Eastern North America and of Europe from 
Scandinavia to the Black Sea; it is most abundant 
southwards and prefers larger rivers than any we can 
offer; although it is by no means a rarity in our 
islands, only solitary stragglers are usually en- 
countered. 

It is a very large fish, attaining a length of 18 
feet; a specimen from Heligoland, more than 11 feet 
long and of 623 Ibs. weight, was sent to Frank 
Buckland, and records of British examples of 7 or 
6 feet are too numerous to mention. Our figure 
(Pl. II, Fig. 1) is of a quite young fish, 12 inches long. 

The Sturgeon is a somewhat sluggish fish, which 
feeds chiefly on small invertebrates, rooting up the 
sand or mud with its snout and feeling for its prey 
with its barbels; in the spring and early summer it 
enters the rivers to spawn, and in the countries where 
Sturgeons are plentiful and ascend the rivers in large 
companies, a profitable fishery is carried on for this 
and other species. In the British Isles there is no 
regular fishery, but Sturgeons are occasionally taken 
in Salmon nets; they certainly do not enter our 
rivers in any numbers, and probably do not spawn in 
them, although they may ascend for some distance, 
specimens having been captured in the Severn at 
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Shrewsbury and in the Trent at Nottingham. Accord- 
ing to Macpherson, a Sturgeon recently captured may 
be a dangerous companion, and one has been known 
to cut a man’s leg to the bone with a blow of its tail, 
the dorsal spines and the sharp-edged lateral scutes 
making the latter a formidable weapon of offénce. 

The flesh of the Sturgeon is generally esteemed, 
and the preparation of caviare from the roe, and of 
isinglass from the air-bladder, of this and other species 
are large industries, principally carried on round the 
Black and Caspian Seas. 

The French name for this fish is Hsturgeon and the 
German Szor, whilst similar words occur in other 
languages and are probably from the same root as 
the verb ‘to stir, in allusion to the habits of the fish. 


CHAPTER III 
THE SALMON 


The Teleosteans. The Salmon family: its marine origin— 
the British genera. The Salmon: distribution — differences 
from Trout—life in the sea—ascent of rivers—feeding in fresh 
water—characters of breeding fish—spawning— Kelts—-Rawners 
—Hybrids — Alevins — Parr — Smolts — Grilse — small spring 
Salmon——-maiden Salmon—annual Spawners. Age of large fish 
—-characters of large fish—the homing instinct-—-names of 
-Salmon at different periods of life defined—-Dahl’s researches— 
marking experiments—scale investigation. Ripe Parr—land- 
locked Salmon--enemies of Salmon—lice and maggots 
—-disease--Salmon as food—-ancient fisheries—-litigation caused 
by the Salmon—-improvement of Salmon rivers——Bibliography 
—the Salmon of the North Pacific 


LL the remaining British freshwater fishes 
belong to the class Pzsces and the subclass 
Teleostez, and have a well-ossified skeleton ; they differ 
from the Chondrostee as defined on p. 15, in 
several features of specialization; the bones which 
overlie the primary pectoral arch and connect it with 
ene Skull, are reduced in number to three: the 
dorsal and anal rays are less numerous, and are 
usually not separable into lateral series, each being 
united in the middle line with the corresponding ray 
of the other side; the muscular lobes at the bases of 
the fins and their included series of radial segments 
of the skeletal supports are greatly reduced, and 
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each ray is now attached to its own support; the 
pelvic radials also are small or absent, and some or 
all of the rays are directly inserted on the pelvic 
bones; finally, the caudal fin is ‘homocercal,’ Ze. 
the upturned end of the tail has become so short 
that the fin is mainly formed of rays which were ~ 
originally inferior, but are now terminal. 

The more generalized Teleostean fishes may be 





Fic. 4.—Pelvic fin (A) and anal fin (B) of a Trout. 
6. basal bones ; ~. radials ; d. dermal rays. 


characterized by the terms, Physostomiz, Malacoptert, 
Abdominales. That is to say, the air-bladder com- 
municates with the alimentary canal by means of a 
duct, the fin-rays are flexible and jointed, and the 
pelvic fins, when present, are placed far back. 

Of several orders possessing these features four are 
represented in the rivers of the British Isles, namely, 
the /sospondylz, including the Salmon family (Sa/mon- 
7d@), the Smelt family (Azgentinzde), and the Herring 
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family (Clupezde) ; the Hap/omz, containing the Pikes 
(Esocide); the Apodes, including the Eel family 
(Anguillide), and the Ostarzophysz, wherein are placed 
the families of the Carps (Cyprinid@) and the 
Loaches (Cobztzd@). 

These will now be treated of in the sequence in- 
dicated, and will then be followed by the more 
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Fic. 5.—Caudal fin of a Trout, showing the upturned posterior 
vertebrae and the rays supported by the hypurals or hemal 
spines (7). 


c. centrum ; 2. neural spine; ¢/. epurals (supra-caudal basalia). 


specialized orders, terminating with those fishes 
which have lost the pneumatic duct and have 
developed spinous fin-rays, and in which the pelvic 
fins have migrated forwards to a position below or in 
advance of the pectorals. 

The Salmon and its allies (Sa/monid@) are perhaps 
the most interesting of all the groups of fishes; they 
are of great economic value, and the sportsman will] 
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certainly place them first on account of their size, 
beauty, and activity, whilst the naturalist finds endless 
scope for work in the solution of the problems con- 
nected with their life-history and distribution, and in 
the attempt to distinguish and define the numerous 
races and species. 

The Salmonide are fishes with a naked head and 
scaly body, which in form and appearance are more 
or less similar either to a Trout or a Herring. 
The non-protractile mouth is bordered above by the 
premaxillaries in front and the maxillaries at the 
sides; the fins have no spinous rays; the pectorals 
are placed low and the pelvics far back, below the 
dorsal, which is in about the middle of the length of 
the fish; the presence of an adipose fin, a small 
fleshy flap on the back above the end of the anal 
fin, is an important character common to all the 
members of this family, whilst the absence of oviducts 
is a peculiarity worthy of mention. 

The Salmonide are found in the arctic and 
temperate regions of the Northern Hemisphere, and 
may be regarded as marine fishes which are estab- 
lishing themselves in fresh water; there are many 
permanently fluviatile or lacustrine forms, but a 
number of others spend a considerable part of their 
life in the sea, and in some cases non-migratory and 
migratory fish occur within the limits of one species. 
Some writers look upon the Salmon and its relatives 
as true freshwater fishes which have acquired the 
habit of going to the sea for food, and which return 
to their original home to spawn. Against this it 
may be urged that whereas many marine fishes take 
to fresh water, the reverse is a rare phenomenon; to 
illustrate the former we may instance the Bass 
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(Morone), which belong to the marine family of the 
Sea Perches (Serranid@) ; two species live in the sea 
or in estuaries, two more ascend rivers to spawn, and 
two have become permanent residents in fresh water ; 
also, the Shad are fishes of the Herring family which 
spawn in rivers, or may even spend their lives in 
fresh water. 

However, this is only argument from analogy, and 
more positive evidence is derived from the distribu- 
tion of the species, which affords abundant proofs 
of their marine origin ; the Salmon is not a European 
but an Atlantic species, the Trout extends eastwards 
to the Caspian and Aral Seas and their tributaries, but 
is absent from the Siberian rivers to the north of 
them, wherein our Roach, Pike, and Perch are found ; 
with one or two exceptions, probably due to recent 
geographical changes, the Char and Whitefish of the 
Alps are found only in those lakes which do not 
communicate with the Mediterranean. In_ short, 
the distribution of the Salmonoids has been mainly 
determined by the seas to which they resort, or 
those from which they formerly came. 

The British members of this family belong to 
four genera, namely, Sa/mo (Salmon and Trout), Sa/- 
velinus (Char), Coregonus (Whitefish), and Thymallus 
(Grayling), the salient differences between which 
are shown in the following synopsis :— 


I. Mouth rather large, the maxillary extending at 
least to below the middle of the eye; teeth 
well developed; scales small or moderate; 
dorsal fin with 10 to 16 rays. 

No depression behind the head of the 
vomer, and a double or zigzag series of teeth 
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present on the shaft of that bone, at least in 
the young—Salmon and Trout. 

Vomerine teeth restricted to a group on 
the head of the bone, behind which there is 
a boat-shaped depression-—Char. 

II. Mouth small, the maxillary short; scales of 
moderate size. 

Teeth minute or absent; dorsal fin with 
Io to 16 rays—White-fish. 

Teeth small; dorsal fin with 18 to 24 
rays—Grayling. 


The Salmon (Salmo salar) is an inhabitant of the 
North Atlantic, ranging northwards to Hudson Bay, 
Greenland, Iceland, and Northern Europe, and south- 
wards to Cape Cod and the Bay of Biscay, and 
entering all suitable rivers to spawn. In the British 
Isles it is most abundant in Scotland and Ireland; 
Wales and the West of England come next, but the 
pollution of the Thames and some other English 
rivers renders them uninhabitable for this species at 
the present day; in former times the Thames was 
a noted Salmon river, but even in 1841 Yarrell wrote, 
“A Thames Salmon is a prize to a fisherman, which 
like other prizes, occurs but seldom. The last Thames 
Salmon I have a note of was taken in June 1833.” 

The adult fish has a slender fusiform body and 
a rather small conical head ; it is silvery, bluish grey 
above and white below, with scattered blackish spots 
present only above the lateral line, except some- 
times anteriorly ; the dorsal, caudal, and pectoral 
fins are bluish black, the first named often with 
some blackish spots near the base, whilst the pelvic 
and anal fins are white. Of characters which dis- 
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tinguish Salmon from Trout we may note that the 
dorsal fin has usually more rays (10, exceptionally 9, 
to 12 branched rays in the Salmon, 8 to 10, excep- 
tionally 11, in the Trout), and that the scales on the 
tail are larger, in an oblique series from the posterior 
edge of the adipose fin downwards and forwards to the 
lateral line numbering 10 to 13 in the Salmon, 13 
(exceptionally 12) to 16 in the Trout; these figures 
are based on an examination by the author of more 
than a hundred examples of each species, and these 
numerical differences are of special importance 
because they are not subject to change with the 
growth of the fish. In a Salmon the tail is more con- 
stricted at the base of the caudal fin than in a Trout, 
and consequently the anterior caudal rays form more 
of a shoulder, so that a Salmon does not slip through 
the fingers when grasped round the caudal peduncle, 
but a Trout usually does; the caudal fin is more or 
less emarginate, or in large specimens truncate, or 
even rounded, but is usually more distinctly notched 
than in Trout of the same size. In adult Salmon 
the anal fin is less pointed than in Trout, so that 
when it is laid back the last ray usually extends 
farther than the longest, the reverse obtaining in the 
Trout. The maxillary extends to (in Grilse or small 
Salmon) or a little beyond (in large fish) the vertical 
from the posterior margin of the eye, being shorter 
than in the Trout. 

Salmon live in the open sea, where they feed 
on Herrings, Mackerel, Sand-eels, etc.; they spawn 
in fresh water from September to February, and 
throughout the year they approach the coasts and 
enter the rivers, in the estuaries often ascending with 
the tide, and afterwards displaying great strength 
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and perseverance in making their way up stream, 
leaping falls and swimming up rapids. 

During their ascent they often lie in large shoals 
in certain pools, or they may rest behind big stones 
which break the current. Opinions differ as to the 
height which a Salmon can clear at a single spring, 
but most authorities think Io feet about the limit, 
and direct falls of more than this height are impass- 
able. Fish have been known to make repeated vain 
attempts to clear falls which are too high for them, 
only giving up at last through sheer exhaustion. It 
is from this habit that the Salmon takes its name, 
the Latin Sa/mo being from the same root as sadzre, 
to leap. 

It is only in the larger rivers that there are 
regular runs of clean Salmon in the winter and early 


spring, and it seems that in some of the Scottish ~ 


rivers, provided that the temperature be not too low 
or the obstacles to be overcome impassable at this 
season, a good proportion of these fish ascend fairly 
rapidly right up to the head waters, where they stay 
without actively feeding until the following autumn, 
when they spawn there. In Ireland it has been 
ascertained on the Blackwater that some of the 
winter clean Salmon make only a temporary stay, 
and in the spring drop back and resume active 
feeding in the sea, to reascend later in the season. 
This probably happens elsewhere in the case of 
many of the fish which run up early in the year, 
but as a general rule it may be stated that once 
a Salmon has entered fresh water he usually stays 
there until he has spawned. The summer fish run 
up more quickly than the spring ones; they are not 
kept in the lower reaches by cold floods, the water 
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is lower, and the falls and rapids are less difficult to 
pass; besides, the spawning season is nearer. 

The vexed question whether Salmon feed in fresh 
water may now be regarded as settled in the 
negative; that is to say, there is no active pursuit 
of food or regular feeding with resultant increase of 
weight ; indeed, from the time a Salmon enters fresh 





Fic. 6.—Head of adult female Salmon. 


water its weight gradually decreases. It is true 
that occasionally Salmon may take the fly which is 
on the water, or that some small fish or other 
tempting morsel which comes within easy reach may 
be snapped up, but it is by no means certain that 
the various lures with which the angler tempts the 
Salmon really appeal to his appetite. The present 
writer, when spinning for Perch with a_ small 
spoon or a Devon Minnow on the River Yeo, has 
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sometimes caught as many as three or four Roach in 
one day with this bait, and in the clear water has 
seen them follow it for quite a long distance before 
seizing it; now, nothing is more certain than that 
Roach do not as a rule chase and eat Minnows, and 
it is probable that excitement or curiosity led these 
fish to their fate, and may also have done the same 
for many a Salmon. 

When Salmon first run up, fresh from their 
abundant feeding in the sea, they are usually in 
high condition, and present the graceful form and 
brilliant silvery appearance with which all are 
familiar. The flesh of these fresh-run fish is firm and 
red, and there is a large store of fat in the tissues. 
As the spawning season approaches the fat becomes 
expended on the development of the sexual organs, 
and the flesh becomes pale and watery; at the same 
time considerable changes in external appearance take 
place; the silvery coloration is replaced by a dull 
reddish brown tint, and in the males the front teeth 
are enlarged, the snout and lower jaw are prolonged, 
and the latter is hooked upwards at the tip (Pl. III) 
the skin of the back becomes thick and spongy, so 
that the scales are imbedded in it, and large black 
spots edged with white appear on the body, which is 
also spotted and mottled with red and orange; such 
Salmon are termed “ red fish,” and the females, which 
are darker than the males, are known as “ black fish.” 

A sojourn in fresh water is not necessary for the 
ripening of the sexual products, for Salmon continue 
to run up during the spawning season, and quite 


ripe Salmon, with the characteristics just described, 


may enter from the sea and at once spawn on 
reaching the heads of the estuaries. 


PLATE III 





- ~ 
4 


oy ae 
ay oe 


x | 








THE SALMON 31 


Captain Barrett Hamilton has made an interesting 
attempt to account for the differences between the 
sexes at this season. His view may be shortly 
presented thus: The rapid transference of sub- 
stance from the muscles to the genital glands is a 
complicated process which leads to the formation of 
more by-products than can be excreted, and these give 
rise to the growths at the ends of the jaws, or 
appear as pigments in the skin. The female organs 
are the larger, and make use of more kinds of 
material; to take only one instance, the red and 
yellow pigments of the flesh are in great part trans- 
ferred to the ovaries, whereas in the males they are 
nearly all deposited superficially. The male organs 
are smaller, and their development entails more 
waste; hence the long hooked jaws of the males. 

Salmon about to spawn select a place where the 
stream flows fairly rapidly over a gravel bottom; 
here the female scoops out a shallow trough by 
moving her tail from side to side, and sinking into it 
deposits some eggs, which are fertilized by the male 
fish who is waiting near; she then covers the eggs 
over with gravel by similar strokes of her tail, 
burying them at a depth of about a foot; the whole 
process is repeated at intervals of a few minutes, 
the fish gradually moving up stream, so that when 
all the eggs are shed, which usually takes from a 
week to a fortnight, the spawning-bed or ‘redd’ 
of one pair of fish may be several feet long. At 
this time the old male Salmon are sometimes very 
fierce, driving away any others who may approach 
them, and even engaging in desperate combats. 

Mie spent fish» are) termed “kelts” or “slats,” 
and are easily recognized by their large heads and 
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by their leanness. In all rivers grilse kelts do not 
lose much time in getting back to the sea, and in 
small rivers this is true of all kelts; but in the 
larger rivers the kelts are wont to linger in the 
deep pools, especially big fish of the female sex, 
which may not reach the sea until the early summer. 
The hungry appearance of the kelts, and the fact 
that during their stay in the rivers they seem to 
improve in condition, the scales becoming more or 
less silvery, formerly led to the belief that they fed 
ravenously, and they were particularly credited with 
cannibalism, and were said to devour numbers of 
parr. However, it now appears that kelts do 
not feed until they reach the sea, or at least the 
estuaries, and that the improvement in a so-called 
“ mended” kelt is mainly superficial, and consists of 
the assumption of a silvery livery and the reduction 
of the prolongations of the jaws by absorption of the 
connective tissue which forms them. 

A good many kelts never reach the sea, espe- 
cially if the journey thither be at all an arduous 
one; in their enfeebled condition they. are very 
susceptible to disease, readily succumb to any 
injuries they may sustain, or fall an easy prey to 
poachers, otters, or other enemies. 

According to Mr. Malloch, ripe Salmon may 
occasionally miss spawning, and in the spring 
become silvery like the kelts, when they are termed 
“baggots” or “rawners”; the subsequent history of 
these fish is obscure. 

When Salmon are on the spawning-beds they are 
often attended by male Trout, which seize any 
opportunity which presents itself, such as the 
temporary absence of the male Salmon in pursuit 
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of an intruder, to shed their milt on the ova; hybrids 
may thus be formed, but they would be extremely 
difficult to recognize; it may be, however, that 
certain examples which occasionally occur, and 
which it is not easy to refer with certainty to 
@itmer species, are réally hybrids. It has been 
ascertained experimentally that the hybrid off- 
spring of Salmon and Trout are deficient in vitality, 
often malformed, and seldom, in the case of the 
males probably never, come to maturity; however, 
eggs obtained from ripe female hybrids were milted 
from a Lochleven Trout, and a large proportion 
of them hatched, and the young fish did well. 
The eggs hatch out at the end of the winter, and 
the fry, or alevins, weighed down by the large yolk- 
sac which contains their food for the first month or 
two of their lives, continue to dwell in the spaces 
between the stones of the spawning-bed, or “ redd,” 
until the yolk-sac is absorbed, and they come out 
and begin to shift for themselves; they now form 
shoals of little fish about an inch long, which live 
on the shallows, and usually attain a length of 
pace 4 oiiches in a.year and 5. or 6 inches in 
two years, during which they feed and grow in fresh 
water, and are known as farr; their food consists of 
shrimps, insects, etc., and they rise to the fly readily. 
The author has examined a number of parr from 
eeco 4 inches: long, taken at Romsey at the 
end of February, and consequently about a year 
old. In these the back is bluish or purplish, and 
there is a series of seven to eleven large, vertically 
elongate, oblong, or oval spots of the same hue, the 
parr-marks, along the middle of the side; behind 
the eye appear three blackish spots in a straight 
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line, the last two of which are on the operculum ; 
one or sometimes two of these may be inconspicuous. 
On the body there are some blackish spots above 
the lateral line, in some absent posteriorly, in others 
present also anteriorly below the lateral line; there 
is a red spot between each pair of parr-marks, and a 
few other red spots are usually present. The dorsal 
fin usually has dark spots arranged in two series, the 
caudal is dusky, the pelvics and anal pale, the 
pectorals bluish black except towards the base. The 
maxillary reaches to below the middle of the eye, 
the pectoral fin extends to or beyond the vertical 
from the origin of the dorsal, the longest anal ray, 
when laid back, reaches at least as far as 1he- jaa. 
the middle caudal rays are not more than three- 
fifths as long as the longest, and the least depth of 
the caudal peduncle is about one-tenth the length 
of the fish (to the base of the caudal fin). 

A -number of Trout of the same--size (Pl Vigg 
Fig. 1) were taken with these parr, from which they 
differ in that the spots are more numerous and more 
widely distributed, whilst the regular series behind 
the eye is absent; the pectoral fin is orange 
coloured and the anal has a white anterior edge 
bordered posteriorly by a dark streak. The 
maxillary extends to:below the posterior edge of 
the pupil, the pectoral does not reach the vertical 
from the origin of the dorsal, the middle caudal rays 
are two-thirds as long as the longest, and the least 
depth of the caudal peduncle is about one-eighth the 
length of the fish. . 

On Plate IV are figured two parr; the smaller is 
shown of the natural size, but the larger, a fish of 
8 inches long, is reduced; this, and other two-year- 
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old parr, 5 to 9 inches long, in the British Museum 
collection, differ from those described above in that 
the maxillary extends to the vertical from the 
posterior edge of the pupil and the pectoral fin is 
shorter, not reaching the vertical from the origin of 
the dorsal. 

Mr. Malloch has observed that in the winter 
months parr leave the shallows and rest under 
stones; he has often lifted a flat stone quietly and 
has seen three or four parr, which did not swim 
away for a time, but appeared dazed and sleepy. 

When they are about two years old, or a little 
more, parr become very silvery, their parr-marks are 
obscured, and they are known as smo/ts, the name 
being derived from an old English word meaning 
“shining.” This silvery appearance is doubtless 
produced by the formation of iridocytes, granules or 
plates of guanin, in the skin outside the scales. 
The smolts drop down the rivers, and on reaching 
the estuaries appear to migrate rapidly right out to 
the open sea. Although the majority of the smolts 
are two years old, it is possible that some may be 
only one, or that a few may be three years old. 
On some Norwegian rivers the parr are said not to 
change into smolts and migrate to the sea until 
they have spent as many as five years in fresh water. 

The main descent of the smolts usually takes 
place about May, but varies from March to July 
in different seasons and on different rivers. Some- 
times there is a second migration in the late summer 
or autumn, but Mr. Malloch thinks that this is the 
case only when the parr have made their way into 
small streams, and a deficiency of water has kept 
them back during the course of a dry summer. 
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In the open sea, as has recently been proved by a 
Norwegian, Dahl, the smolts pursue the young 
Herring, Sand-eels, etc., and this diet suits them so 
well that they grow rapidly, so that when they 
return in May or June, after spending about twelve 
months in the sea, to the river from which they 
went, they rarely measure less than 16 inches 
in length, or weigh under 14 lbs. whilst some are 
much larger, and those which ascend later in the 
season, and which have been feeding for a longer 
time, may weigh as much as 12 to 14 lbs. 

These fish on their first return from the sea, at an 
age of three to three and a half years, are termed 
grilse; one of about 4 Ibs. is shown on PI. II, 
Fig. 2. Exceptionally small grilse are sometimes 
captured in February or March, but as a rule they 
do not appear until April, and only in large 
numbers in June, July, and August. 

Salmon intermediate between smolts and grilse 
are not often captured, and mention may therefore 
be made of a specimen in the British Museum from 
Yarrell’s collection, which that writer described as 
the smallest Salmon he had ever seen that had been 
to the sea. It measures only 11} inches in length, 
and was captured in the Solway Firth on the 8th 
of June, when it had probably been in the sea not 
more than two or three months. 

Grilse have the coloration already described as 
characteristic of the adult fish, and all trace of the 
parr-marks has disappeared. They are of a more 
graceful form than the parr; the fins are relatively — 
much smaller and the anal is differently shaped, the 
longest ray, when laid back, not reaching so far 
as the last, whilst the caudal is less strongly 
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emarginate. In grilse the maxillary extends to, or 
nearly to, the vertical from the posterior edge of the 
eye, or sometimes slightly beyond, whilst in Sea- 
trout of this size the maxillary reaches back well 
beyond the eye. 

Grilse come in from the open sea and appear 
on the coast in large companies, and in the summer 
many of them ascend the rivers from which they 
came, to spawn in the autumn and return to the 
sea as grilse kelts in the winter or early spring; on 
the other hand a number of them do not enter fresh 
water until the winter or spring, when they are 
nearly four years old and are known as small spring 
Salmon; these are very similar to grilse in size 
and appearance, but do not spawn until the following 
season. Further, it seems that quite a number of 
fish not only pass through the grilse stage in the 
sea, but may stay there until they attain a 
considerable weight, entering fresh water for the 
first time as “maiden” Salmon when they are four, 
five, or even six years old. 

Salmon which have spawned exhibit just as great 
differences in the time which elapses before they 
return to the rivers; some spawn in _ successive 
seasons and the kelts pass only a few months in 
the sea before they go back again; others may miss 
a year, whilst others still may let two years or more 
go by before they again feel impelled to ascend the 
rivers in order to reproduce their kind. 

We are now able to see that Salmon of the same 
weight may be of very different ages; annual 
spawners increase in weight very slowly, for the 
time spent in the sea sometimes scarcely does more 
than make good the loss entailed by the stay in 
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fresh water, and especially by the act of repro- 
duction; exceptionally heavy Salmon are not 
necessarily, or even probably, exceptionally old, 
but are those which have passed the greater part of 
their life in the sea, have fed well, and have spawned 
seldom. 

On many rivers a large proportion. of the fish 
spawn only once. Mr. Malloch found on the Tay 
that 80 per cent. of the Salmon which entered were 
maiden fish; these are much better for the table 
than those which have spawned previously; the 
latter have the flesh pale and coarse, and are dis- 
tinguished by the presence of numerous small spots 
on the head and shoulders. There is good reason 
to believe that Salmon rarely live to be more than 
eight or nine years old, or spawn more than three or 
four times; on the Tay the age and history of some 
large fish of from 30 to more than 40 lbs. weight 
has been ascertained, and these have been either 
seven or eight years old, and have spawned either 
once or twice; Salmon of more than 80 lbs. weight 
have occasionally been captured, and we may con- 
clude that such fish are either maiden Salmon or 
have not spawned more than once, and have grown 
with remarkable rapidity. Three maiden Salmon 
from the Wye of 40, 42, and 44 lbs., mentioned by 
Mr. Hutton, were six years old and had spent four 
years in the sea; such fish might well have reached 
a weight of So lbs. at the age of eight or nine years. 

The Salmon of some rivers grow to a much larger 
size than those of others; the Tay is a river noted 
for its heavy Salmon, and the record Scottish 
Salmon, a fish of 84 lbs, was taken in the Tay 
estuary. In the British Museum there is a cast of 
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-a Tay Salmon of 554 Ibs, and in the Buckland 
collection two of 694 and 70 lbs., both from the 
Tay, are represented by casts. Salmon also run very 
large in the Tweed and in many rivers in Ireland. 
These large Salmon, especially if of the male sex, 
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Fic. 7.—Tail of a large male Salmon 


are of a much less graceful build than the grilse ; 
they are often very stout, with the caudal peduncle 
short and deep, but still constricted posteriorly, and 
the edge of the caudal fin convex ; they are especially 
distinguished from large Sea-trout by the shorter 
maxillary, by the number of scales and fin-rays, 
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and by the form of the caudal peduncle and anal 
fin. 

The fact that Salmon nearly always return to the 
rivers from which they came may perhaps be 
explained on the supposition that they never really 
lose touch with their river, that the particular 
feeding-grounds to which the fish of any stream 
resort are, as it were, within its sphere of influence. 
This would account for the peculiarities of form and 
size associated with Salmon from different rivers, 
for the area of the feeding-grounds would be to 
some extent proportional to the size of the stream. 
Thus Salmon from a small river would seldom grow 
large, and, if they did, might make their way into the 
nearest large river instead of ascending their own. 

The homing instinct is a powerful one, but may 
be broken through ; every year a few Salmon appear 
off the mouth of the Thames and, if the water were 
pure enough, would ascend and reconvert it into a 
_ Salmon river, which will never be the case under 
present conditions, however many parr may be 
placed in the upper waters. Mr. Holt instances the 
case of the Ballysodan River, which became a Salmon 
river by the successful engineering of a pass on the 
previously inaccessible fall at its mouth, as effectually 
disposing of the theory that the Salmon chooses the 
particular river from which it came, and no other. 

The normal life-history of the Salmon has now 
been described, and it may perhaps be useful: to 
offer definitions of the names applied to the fish at 
various stages; these are— 


ALEVINS.—Fry with yolk-sac attached, found on 
spawning-beds in the early spring. 
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PARR, PINK, or GRAVELING.—Young fish with 
parr-marks, ranging up to 6 or 7, or, ex- 
ceptionally, as much as 9 or I0 inches in length, 
living in fresh water until they are about two and 
a quarter years old, rarely more or less. 

SMOLTS.—Young fish preparing to descend to 
the sea or actually on their way there, with the 
parr-marks obscured by a bright silvery livery, 
usually about two and a quarter years old, and 
about 6 inches long. 

GRILSE or SALMON PEAL.—Fish normally 
from three to three and a half years old, which 
went to the sea as smolts in the preceding season ; 
rarely weighing less than 14 or more than Io lbs.; 
a large number of grilse enter the rivers during 
the summer months in order to spawn in the 
autumn. 

SALMON.—Older fish which have either spawned 
as grilse or have passed through the grilse stage in 
the sea; according to the season when they enter 
the rivers they are known as Sfring, Summer, 
Autumn, and Winter Salmon; Winter Salmon, how- 
ever, may be divided into Late Autumn Salmon, 
unclean fish which spawn as soon as they enter 
fresh water, and Early Spring Salmon, clean fish 
which do not spawn until the following autumn. 

MAIDEN SALMON.—Fish which have never 
spawned and are entering fresh water for the first 
time. 

DROPPERS.—Winter or early spring Salmon 
which drop back to the sea and reascend later in 
the season. 

FRESH-RUN FIsH.—Fish which have recently 
entered fresh water. 
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CLEAN FISH.—Silvery fish with firm flesh and 
the sexual organs little developed. 

UNCLEAN FISH.—Fish which are nearly ready 
to spawn, or which have recently spawned. 

RED FISH.—Ripe male Salmon. 

BLACK FISH.—Ripe female Salmon. 

KELTS or SLATS——Spent Salmon; if these 
stay in fresh water they become more or less 
silvery and are termed Wended Kelts. 


Some of these names explain themselves, but the 
meaning of others is uncertain. Grilse corresponds 
to the Scandinavian Gralax, Grey Salmon. Parr is 
from the old English parren, to enclose, from the 
resemblance of the marks on the sides to the bars of 
a fence, and Graveling is doubtless connected with 
the habits of these young fish, which frequent 
gravelly shallows. Smolt is from the Anglo-Saxon 
smeolt, shining, in allusion to the silvery colour. 

Not long ago the history of the Salmon was very 
obscure, but investigations made in recent years 
have cleared up so many points that now we 
perhaps know more of the life of the Salmon than of 
most other fishes; therefore, some account of the 
methods by which this splendid result has been 
obtained will not be out of place. 

The problem of what the fish did from the time 
they went down to the sea as smolts until they 
returned as grilse was solved by a Norwegian, Herr 
Dahl, who adopted the plan of fishing for them with 
suitable nets in likely places until he found them in_ 
the open sea, following the shoals of young Herring, 
Smelts, Mackerel, etc.; by this same method of 
continued fishing throughout the year, finding out 
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where the fish were, and what size they were at 
different seasons, Dr. Dahl has established a number 
of facts concerning the growth and migration of 
Salmon and Trout. 

We may next mention the marking experiments 
which have been carried out by the Fishery Boards 
in Scotland and Ireland under the respective direction 
er Wlessts: W. L. Calderwood and E. W. L, Holt. 
On the Tay smolts were marked by a silver wire 
fastened near the base of the front of the dorsal fin, 
and were recaptured on their return from the sea. 
Kelts and clean fish also were marked in the same 
way, only with a numbered silver label attached 
to the wire, and on recapture the difference in size 
and weight were noted. By these methods it has 
been established that Salmon nearly always keep 
to their own river, that they do not return as grilse 
in the same season as they go to the sea as smolts, 
that some are annual spawners and others are not, 
and many other facts which have already been 
detailed. 

The third means of investigating the life of the 
saimon.is due to the discovery by Mr. H: W. 
Johnston of the fact that every Salmon carries its 
own history plainly written for those who are able 
to read it; this gentleman has made a detailed 
study of the structure of the scales as shown by 
the microscope, and has shown that these reveal the 
age and life-story of the fish, The number of 
scales is constant throughout life, and consequently 
as the fish grow the scales increase in size; the 
new tissue is added in the form of a series of 
concentric ridges, having somewhat the same 
appearance under the microscope as the rings of 
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growth seen in a transverse section of the stem of 
a woody plant; during the summer the Salmon 
feed more freely and grow more rapidly than in 
the winter, and the scales increase in size by the 
addition of a number of rings which are rather far 
apart, whilst the winter growth is represented by 
fewer rings closer together; when the fish are in 
fresh water the scales do not grow, but their edges 
become more or less worn and irregular, especially 
at the shrinkage in girth which follows the spawn- 
ing, and when the kelts reach the sea and scale 
growth recommences, the irregular line of the 
former edge is usually clearly seen and is called 
the spawning-mark. 

In order to show the application of this method 
I give on Pl. V figures of the scales of a Smolt 
(A), a Grilse (B), and a Salmon which had spawned 
in the season previous to its capture (C). In all 
three it will be noticed that in the exposed posterior 
part of the scale the lines of growth have disappeared 
or are inconspicuous, whilst the remainder is mapped 
out more or less distinctly into broader zones of 
summer growth and narrower zones of winter 
growth, The smolt scale (A) is from a sh 
caught in May, and shows the rings formed during 
two complete summers and winters, and the third 
summer’s growth just beginning. That of the 
grilse (B), from a 3-lb. fish taken in July, is less 
highly magnified, and shows the great increase 
caused by a summer and _ winter’s sea-feeding 
(between the points marked 2 and 3) and by half 
a second summer in the sea (external to 3). 

The third scale (C) is from a 20-lb. Salmon 
captured in March; this fish spent two years in 


THE SALMON 45 


fresh water as a parr, and a few rings rather closer 
together than the rest at the beginning of the 
third summers growth were probably formed in 
fresh water in April and May; then the smolt 
migrated to the sea and fed there for two summers 
and two winters, and in the following spring entered 
fresh water, where it stayed for a year, spawning 
in the autumn and getting back to the sea in the 
spring ; then after a year in the sea it again entered 
fresh water and was caught, being then six years 
old. The scale shows the spawning-mark very 
clearly, and it should be particularly noticed that, 
although the fourth winter’s growth has persisted 
near the anterior end, it has been completely 
obliterated at the sides; this is due to the great 
shrinkage in girth after spawning, when the upper 
and lower edges of the scales get frayed and worn; 
during the fifth summer and winter of this fish’s 
life not only did no scale growth take place, but 
that of the previous winter in great part disappeared. 

Having given some account of the normal life of 
the Salmon, and of the ways in which this has been 
ascertained, we may consider certain abnormalities. 
The earliest age at which Salmon usually become 
sexually mature is three and a half years, when they 
have been to the sea and have run up as grilse, but 
it sometimes happens that male parr, only 6 to 8 
inches long, are full of milt, and it has been proved 
experimentally that they are perfectly fertile; 
female parr with ripe eggs are unknown, but Day 
mentions that of some smolts in the Howietown 
ponds, which were prevented from going to the sea, 
one developed ripe eggs in the autumn of the same 
season, when less than 1 Ib. in weight. 
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This leads us to the consideration of the so-called 
land-locked Salmon, such as those of Lake Wenern 
in Sweden, which are now cut off from the sea by 
inaccessible falls, but which grow to a large size. 
In Eastern North America some of the large lakes 
in the New England States and in Quebec are 
inhabited by non-migratory Salmon, including the 
famous QOuananiche, which rarely grows larger than 
74 lbs. but is a very game and active fish, We 
can readily understand that in large lakes with an 
abundant food-supply some of the Salmon might 
be induced to give up their journey to the sea, 
and if in the course of ages such lakes became 
inaccessible from the sea they would be inhabited 
by a race of land-locked Salmon. 

There are no natural land-locked Salmon in the 
British Isles, but a smolt was sent to me from 
Lough Mask in June 1907 by Mr. Alick Duncan, 
who wrote me that the only outlets for the lake were 
crevices by which the water flows through under- 
ground channels to Lough Corrib, three miles distant, 
so that it is pretty certain Salmon do not run up 
to Lough Mask at the present day, and they have 
probably been introduced and seem to breed there. 
In 1881 Mr. Douglas Ogilby turned some smolts 
into Lough Ash in Tyrone, which has no access to 
the sea; two years later he captured one of them 
as a ripe female only 144 inches long, and it is 
possible that this lake also now possesses a stock 
of non-migratory Salmon. 

Enough has been said to show that sea-feeding 
is not essential for the ripening of the sexual products, © 
since male Salmon may become mature in the parr 
stage, and female Salmon, prevented from going 
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to the sea, have been known to produce ripe ova 
when little more than overgrown smolts. 

The Salmon has numerous enemies. Eels are 
especially destructive to the eggs, and Pike, Perch, 
Trout, and piscivorous birds prey upon the young 
fish during their two years of life in fresh water. 
Shoals of Coal-fish and other members of the 
Cod family are said to keep a look. out. off the 
mouths of the rivers for the descending smolts, 
whilst flocks of Gulls, Cormorants, etc., prey upon 
them in the estuaries. Seals account for large 
numbers of Salmon and often accompany them 
in their migration for considerable distances 
inland. 

Fresh-run Salmon are usually characterized by 
the presence of Sea-lice, little parasitic Crustaceans 
of the order Copepoda, which differ from the free- 
swimming shrimp-like members of the order in 
the reduction in number of segments and limbs, and 
in various modifications of structure which enable 
them to adhere to their host and to suck its blood. 
These Sea-lice (Lepeophtheirus salmonis) are usually 
females, which measure about {= of an inch in length, 
the males being scarce and only about one-third as 
long. The lice are very firmly attached to the Salmon, 
their carapace acting as a sucking-disc and claws 
being dug in to increase the strength of their hold. 
They feed on the blood of their host, their lips 
forming a tubular proboscis enclosing the -nandibles, 
which are modified into a pair of piercing spikes. 
The eggs are biscuit-shaped, and as they emerge 
from the openings of the oviducts they are cemented 
together by a secretion, forming a pair of egg- 
strings which resemble the jointed antenne of a 
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lobster and may be three times as long as the 
louse which carries them. 

The eggs hatch out as larvae, which swim freely 
at the surface,and after a few months, in which they 
change considerably, find their host and claw on to 





Fic. 8.—A. Sea-louse of Salmon, female, about twice the natural size 
(after Scott). 


¢. carapace; ¢. genital segment ; ad. abdomen; é. egg-string. 


B. Gill-maggots of Saimon, females, about four times the natural size, 
from the side (after Gadd) and from above (after Steenstrup and 
Liitken). 

5. sucker ; @ arms; é. egg-cases. 


it; after one or two months more they gain a new 
attachment, a special frontal gland pouring out a 
viscid secretion, which is pulled out into a thread 
by a backward movement of the louse, and then 
hardens, forming a strong and flexible connexion 
which is not broken until the adult structure is 


a 
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attained. The lice are unable to live in fresh 
water, and a few days after a Salmon has entered 
a river they drop off. 

In fresh water Salmon may become infested with 
‘maggots’ in their gills. These so-called, maggots 
(Lernacopoda salmonea) are very different in appear- 
ance from the lice, and are still less shrimp-like, 
although they belong to the same order and resemble 
them in the structure of the suctorial mouth and the 
attachment of the larva by a frontal thread. The 
adult females are only one-fourth or one-third of an 
inch long, and a pair of appendages are modified 
into long arms which unite at the tip to form a 
sucker, which effects the attachment to the gills; 
the egg-cases contain several series of eggs. Males 
of this genus are little known, but are dwarfed, and 
are sometimes found attached to the females. 
Maggots can live in the sea, and fresh-run Salmon 
which have visited fresh water before usually have 
them in their gills. 

In fresh water also Salmon may become infected 
with Salmon disease, which sometimes causes great 
mortality among them. Mr. Hume _ Patterson’s 
researches, published in 1903, have established that 
this disease is due to a specific germ which he 
names Lacillus salmonis pestis. The bacilli invade 
the body of the fish when the skin has been injured 
or broken, and multiplying rapidly form areas of 
mortified flesh which are a suitable soil for the 
erowth of the fungus called Saprolegnia ferox. The 
white patches of this fungus are usually an outward 
and visible sign of Salmon disease, although they 
do not, as was formerly supposed, constitute the 
disease itself, Sea water destroys the fungus, but 
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not the bacillus, and dead fishes are sources of 
infection. 

Those of us who look upon the Salmon as an 
expensive luxury, find it difficult to realize that in 
the eighteenth century and even later it sold at times 
for a penny or twopence a pound, whilst it was a 
regular condition in indentures of apprenticeship 
or in agreements between master and servant that 
Salmon should not be given for dinner more than 
so many times a week. Nevertheless, the Salmon 
fisheries have always been highly valued, and the 
fish has been the subject of special legislation and 
endless litigation from very early times. 

Macpherson gives some interesting details showing 
the working of the Lakeland fisheries in the thirteenth 
century ; at an assize held at Carlisle in 1278-79 
complaint was made that the Prior of St. Bees had 
two engines called “cupa” for catching Salmon in 
his pool of Stanyburn, where in times past he had 
but one, and the other had been set up six years 
ago without warrant; this resulted in an order to 
the sheriff to remove the second “cupa” at the 
Prior’s expense. At the same assize a close-time 
was decided on, no fishing being allowed from 
Michaelmas to St. Andrew’s Day; also, it was enacted 
that only nets of large mesh should be used, so that 
the fry could pass through. At this time the kings 
of England used to grant rights of fisheries to great 
nobles, who in turn passed on a part of their 
privileges to the religious houses, or the latter might 
receive them direct from the sovereign. 

At the present day the Salmon laws are probably 
susceptible of improvement; Mr. Robert Service, 
writing on Solway fishes in 1892, said: “In value 
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and importance Salmon far outweigh all our other 
fish interests put together. But the constant flow 
of law cases arising out of disputes and claims and 
law-breaking in the Salmon fisheries is a real public 
scandal, and unsatisfactory to everybody except the 
lawyers. The late Frank Buckland would have 
found a very large number of people here to agree 
with him if, in his famous statement that ‘more lies 
have been told about the Pike than about any other 
fish in the world, he had substituted ‘Salmon’ for 
"Eike |’ ‘The lawyers still continue to reap their 
harvest, and these remarks are as pertinent to-day 
as they were nineteen years ago. 

On many rivers the stock of Salmon has been 
kept up by the construction of ladders or passes 
enabling the fish to get by insurmountable falls or 
rapids, and thus gain new breeding-grounds; also, 
artificial propagation is now generally resorted to, 
the ripe fish being captured, stripped, as the operation 
of pressing out the eggs or milt is called, and then 
feleased ; the fry are reared in the hatcheries, and 
are thus protected at a period of their lives when they 
are least able to take care of themselves. But when 
the enormous number of smolts which fall victims 
to piscivorous birds and fishes is considered, it may 
be questioned whether the comparatively few turned 
out by a hatchery produce much effect on the stock 
of breeding fish. It seems that a Salmon river can 
best be improved by the prevention of contamination 
of the water, by the constructive methods already 
referred to, and by the strict enforcement of legis- 
lation restricting the netsmen sufficiently to give a 
fair proportion of the Salmon a reasonable chance 
of reaching the breeding-grounds. The careful 
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treatment and liberation of captured kelts is also 
important, and the prohibition of the taking of bare 
and smolts is necessary. 

None will question the pre-eminence of the Sateen 
among our fishes, but not every one will go so faras 
the Solway fishermen, who, according to Mr. Robert 
Service, speak only of Salmon as “Fish,” and 
almost invariably with a peculiar deferential tone. 
In reply to a question as to what luck he had had, 
one replied, “ A’ had twae stanes o’ fleuks, a skate, 
about a dizzen o’ herrin’, some codlin’s, and ¢hree 
Fish!” 

Those readers who wish to know more about the 
Salmon will find much of interest in the annual 
_ reports of the Fisheries Boards for Scotland and 
Ireland for the last ten years, inluding papers by 
Messrs. W. L. Calderwood and E. W..L. Holt 
and their colleagues; they should also consult— 


(1) F. Day, British and Trish Salmonide. 
London, 1887. 

(2) G. E. H. Barrett-Hamilton, “The dose 
History ° of the “Salmon  and2 3a 
Phenomena of Nuptial and Sexual 
Ornamentation and Development,’ in 
Ann. Mag. Nat. Hist. (7) ix. London, 
1902. 

(3) K. Dahl, “A Study on Trout and Young 
Salmon,” in Vyt Magazin f. Naturvidensk, 
xii, Christiania, 1905. 

(4) W.L. Calderwood, The Life of the Salmon. 
London, 1907. 

(5) J. A. Hutton, Salmon Scales. Condon, 
1909. 
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(6) P. D. Malloch, L2fe-fzstory and Habits of 
the Salmon, Sea Trout, and other Fresh- 
water Fish. London, 1910. 

(7) J. A. Hutton, Salmon Scale Examination 
and tts Practical Utility, London, 1910. 


The Salmon of the North Pacific belong to five 
species, which are placed in a distinct genus (Ovzco- 
rhynchus); they may be mentioned here because they 
form the basis of the tinning industry, and because 
their habits are those of our Salmon in an exaggerated 
form ; they run up in enormous numbers, the spawning 
fish change greatly in colour and appearance, the 
jaws in the males becoming excessively long and 
hooked at the tip, and the front teeth much enlarged ; 
the development of the sexual organs seems to be 
at the expense of all the other tissues, which are so 
degenerated that when the act of spawning is 
completed every individual dies, none being ina 
condition to feed or get back to the sea. An un- 
successful attempt has been made to introduce one 
of these species, the Quinnat, into European waters. 


CHAPTER IV 


THE TROUT 


Distribution — only one British species — differences from 
Salmon—migratory and non-migratory habit not permanent. 
Sea-trout : eastern and western races—food, migrations, etc.— 
spawning—fry—smolts—rate of growth—local names. Estua- 
rine Trout. Freshwater Trout: variability—size—Great Lake 
Trout—Lochleven Trout—variation in colour dependent on 
environment—Trout in Monaghan—in Inverness-shire—in the 
Smoo—in Crassapuil—Parr-marked Trout—gillaroo—Trout of 
Lough Neagh—Gillaroo of Lough Melvin and Loch Mulach 
Corrie — malformed Trout in Yorkshire —tailless Trout of 
Islay—Hump-backed Trout—food and habits of freshwater 
Trout—Rainbow Trout 





EK have already seen that although the 
Salmon is normally a migratory fish in our 
waters, yet non-migratory forms are included in the 
same species. This is also the case with the Trout 
(Salmo trutta), which has a somewhat different dis- | 
tribution from the Salmon, as it is not found in North 
America, and ranges from Iceland and the northern 
coasts of Europe southwards to the countries to the 
north of the Mediterranean and even to Corsica, 
Sardinia, and Algeria, although in these regions no 
Sea-trout occur. Eastward the Trout extends 
through Persia to the northern slopes of the 
Himalayas, whilst migratory Trout inhabit the 


Black, Caspian, and Aral Seas and their tributaries, 
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The Trout of Japan and of the Pacific slope of 
North America belong to species distinct from 
ours. 

In the British Isles there is only one species of 
Trout, which is identical with the Trout of Sweden, 
named by Linnzus Salmo trutta. Linneus re- 
garded the Sea-trout (S. evzor) and the Brook- 
trout (S. farzo) as distinct from the River-trout 
(S. ¢vutta), and since his time additional names have 
been bestowed on a number of our native Trout, 
which have been recognized by various writers as 
different species. Some of the forms which have 
been thus distinguished are the Phinock or Eastern 
Sea-trout (S. albus, S. brachypoma), the Sewen or 
Western Sea-trout (S. cambricus), estuarine Trout 
(S. estuarius, S. orcadensis, S. gallivensis), the Great 
Bake “Erout (S. fervor), the Lochleven Trout (S: 
levenensis), the Irish gillaroo (S. stomachicus), and 
the Black-finned Trout of some of the Welsh 
mountain tarns (S. zzgrzpinntis), 

All these are here regarded as pertaining to one 
variable species, which differs from the Salmon 
especially in the less graceful form, the deeper 
caudal peduncle, the stronger maxillary, and the 
less emarginate caudal fin; whilst the dorsal fin- 
rays are often fewer, the rows of scales on the tail 
are usually more numerous, and there are other 
distinctive characters, some of which have already 
been mentioned. 

In the British Isles the Trout is found all round 
the coasts and in most suitable lakes and rivers, in 
some localities attaining a weight of as much as 
ho, lbs. but in small tarns and brooks often 
averaging only 3 or 4 ounces, and rarely growing 
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larger. Although the silvery Sea-trout and non- 
migratory Brown Trout differ so much in habits 
and appearance, there are no structural differences, 
and the young are indistinguishable; other reasons 
for referring them to the same species may be here 
given. 

It has been shown experimentally that Sea- 





Fic. 9.—Head of a large male Trout. 


trout, if prevented from going to the sea, will live 
and breed in fresh water; conversely Brook Trout 
exported to New Zealand have found their way to 
the sea and have given rise to an anadromous race. 
Estuarine Trout are often intermediate in appear- 
ance and habits between the migratory and non- 
migratory fish, and there is good reason to believe - 
that in nature the ranks of the Sea-trout are rein- 
forced by the offspring of the River-trout and 
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2. Female, 34 years old. 
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vue versa. The distribution of the Trout is 
sufficient evidence that the migratory and non- 
migratory fish are not distinct species, nor even 
races; there are no true freshwater fishes—Roach, 
Perch, etc.—in the Hebrides, Orkneys, or Shetlands ; 
yet in these islands every river and loch is full of 
Brown Trout, which is only to be explained by the 
supposition that the latter have been derived from 
the Sea-trout, which have lost their migratory 
instinct in different places and at different times. 

In adult Sea-trout the maxillary extends well 
beyond the eye, and the caudal fin, when widely 
spread, has the free edge straight or even convex. 
The coloration is silvery, with the back bluish, 
and with rounded or X-shaped blackish spots on 
the upper part of the body, usually more numerous 
than in the Salmon. The males differ from the 
females in that the whole head, but especially the 
snout, is longer and the jaws are stronger; in large 
males the lower jaw is usually hooked upward at 
the tip, especially in the breeding season, but never 
to, the same extent as in’ old male Salmon. A 
comparison of the figures of the heads of old male 
Salmon (Pl. III) and Sea-trout (Fig. 9) and of 
the illustrations of Salmon parr (PI. IV) and grilse 
Moet, fic 2) with those of Sea-trout (Pl. VI) 
will enable the reader to form a clear idea of the 
differences between the two species. 

Miwo races of Sea-trout may be recognized, 
although in many cases it is impossible to say 
to which race an individual fish may belong unless 
one knows beforehand where it comes from. How- 
ever, the Sewen (S. cambricus) of Wales, Ireland, 
and our western coasts often differ from the Sea- 
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trout (S. albus) of the east coast, in having a 
longer head, a larger mouth with stronger jaws, the 
suboperculum projecting backwards beyond the 
operculum, and the fins somewhat larger, the lobes 
of the caudal especially being more produced. 
When typical examples of the two races, of the 
same size and sex, are compared, these differences 
may be seen, but they are slight, and not always 
apparent. 

The Sea-trout do not go so far out to sea as 
the Salmon, and in the spring and summer may 
be seen moving about in large shoals near the 
coasts, often leaping out of the water; in the sea 
they feed on Sprats, Sand-eels, shellfish, etc. They 
spawn in fresh water from September to January, 
usually in October or November, and often earlier 
than the Salmon in the same river. Large Sea- 
trout do not usually remain long in fresh water 
either before or after spawning, and in most rivers 
the main run of the breeding fish is in the late 
summer or early autumn. 

Unlike the Salmon, the Sea-trout feed in fresh 
water on Minnows, worms, water-snails, shrimps, 
and insects, and in the larger rivers, where food is 
abundant, some of the breeding fish may ascend in 
May or June, or even before, but the Trout which 
form this early run are smaller than those which 
come later, the larger fish being less ready to 
forsake the stronger diet of the sea. Thus on the 
Tweed the June fish are said not to weigh more 
than 5 lbs., but those which run up in October and 
November weigh from 6 to 20 lbs. or more. In 
small rivers the autumn run is the only one; thus 
in the Shetlands, where there are only small burns, 
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the Sea-trout do not enter fresh water until quite 
late in the autumn. 

The breeding habits are very similar to those of 
the Salmon; the eggs hatch out in the spring and 
the fry remain for a time among the gravel until the 
yolk-sac is absorbed, when they commence active 
feeding, and grow rapidly during the summer. 
In April or May, when they are about 24 years 
old and from 4 to 8 inches long, they begin to 
drop down towards the sea, but unlike the Salmon 
smolts they are in no hurry to leave the estuaries, 
-and indeed may grow considerably larger before 
doing so. Young Trout of 3 or 4 inches have 
already been described and compared with Salmon 
parr of the same size; one of these is figured on 
P]. VII, Fig. 1, and we may now describe the 
Sea-trout smolts. 

In coloration these are silvery, with the back 
bluish or olivaceous; there are a number of rounded 
blackish spots above the lateral line, also below it 
anteriorly and on the opercles; red spots occur 
chiefly on and below the lateral line; the pectoral 
and pelvic fins are orange, the dorsal greyish with 
series of blackish spots, the caudal dusky with an 
orange tint and with the upper and lower edges 
red, the anal greyish with a white anterior edge 
and a blackish intramarginal stripe, the adipose fin 
edged with brilliant orange. <A figure is given 
ere. i> Fig.,1):of a smolt of .a Sea-trout from 
Yorkshire, a male of 74 inches, taken in May on 
its way to the sea. The maxillary nearly reaches 
the vertical from the posterior edge of the eye, 
and this should be especially noted in comparing 
with the Salmon smolts, in which the maxillary 


60 BRITISH FRESHWATER FISHES 






extends only to below the posterior edge of the 
pupil. 

The Trout smolts, when they finally leave the 
estuaries, do not go so far out to sea as those of the 
Salmon, but feed near the coasts, and by the end of 
the summer are usually not much less than a foot 
long; in the winter they feed but little, and in the 
larger rivers, or where the burns flow out of ac- 
cessible lochs, many of them may join the autumn 
runs of larger breeding fish and pass the winter in 
fresh water, returning to the sea in the next spring 
and, as a rule, running up to spawn in the following 
autumn. Thus we see that in the early part of the 
year there are migrating to the sea smolts, three- 
year-old fish, and larger fish which have spawned, 
and in the summer and autumn there run up not 
only breeding fish, but fish about 2} years old, . 
which have been only a few months in the sea. 

The rate of growth is very variable, but is slower 
than that of the Salmon; after one summer in the 
sea the length is usually about 10 to 12 inches, and 
the weight 1 Ib. or less; during the second summer's 
sea-feeding the length usually increases to about 
18 to 20 inches, and the weight to 2 or 3 lbs; 
a female fish of this size is figured (Pl. VI, Fig. 2). 
In the next season this weight may be doubled, so 
that a fish of 5 or 6 Ibs. captured towards the end 
of the summer may generally be estimated as 4} 
years old. However, some Trout appear to go 
farther out to sea and to grow more quickly than 
others, and this is especially the case with the Trout 
of certain rivers such as the Coquet and the Tweed ; 
in the latter, Sea-trout more than 4 feet in length 
and weighing nearly 50 Ibs. have been captured. 
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Various local names are given to the Sea-trout, 
and sometimes the same names are differently 
applied on different rivers; the smolts are often 
termed Ovange-fins, and fish 24 years old, when 
entering the rivers in the summer or autumn, are 
sometimes called Llack-tails, from the colour of the 
caudal fin, which is darker at this stage than at any 
other; in Devonshire these are called Peal. When 
a year older and usually about 18 to 20 inches long 
they are known as W/ite Trout or White-fish, in the 
north of England as Whzt/ings, and in Scotland as 
flerlings or Phinocks (Gaelic Fionnag, from fionn, 
white); but all these names may also be applied to 
the Black-tails. The names Sea-trout, Salmon-trout, 
Truff (in Devonshire), Scuvf (on the Tees), and 
Sewen (in Wales) seem applicable to any Trout 
which has been to the sea, whilst large fish are 
called Lull-trout, Grey-trout, or Round-tails. On 
the Tay the name Lul/-trout is sometimes misapplied 
to the Salmon. 

Sea-trout afford splendid sport to the angler, 
readily taking a spinning bait in the sea and 
rising to the fly in fresh water; as food they are 
usually considered a delicacy, but the colour and 
quality of the flesh varies enormously according to 
the locality. 

We have already mentioned that Sea-trout smolts 
are in no hurry tu leave the estuaries for the sea, 
and it is probable that a good many of them never 
do so, except perhaps for a few hours at a time, but 
become estuarine or tidal Trout; these are more or 
less silvery in appearance, but often retain their red 
spots throughout life. Some writers regard these 
estuarine Trout as Brown ‘Trout acclimatized to 
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brackish or salt water, and this may be true of 
many of them; in fact, they are intermediate in 
appearance and habits between River-trout and 
Sea-trout. Fish of this type are found in the 
brackish waters of Loch Stennis in the Orkneys, 
where they attain a large size, and have been 
described under the name Salmo orcadensis. 

We now come to the non-migratory freshwater 
Trout, and it is among these that we should most 
expect to find distinct forms, especially in isolated 
localities. However, after a careful examination of 
a large number of examples from all parts of the 
British Isles, I find a remarkable variability in those 
features which are easily influenced by habits or 
environmental conditions, but a no less remarkable 
constancy in those which are not so affected. 

The size attained differs enormously in different 
localities; for example, in Lough Neagh, the largest 
lake in the British Isles, Trout of 30 Ibs. used to 
be quite common, and they are said to grow to as 
much as 50 lbs, in weight; on the other hand, the 
Trout of some of the mountain streams in Wales or 
Cornwall average only 2 or 3 ounces, and rarely 
grow larger. The size is dependent to some extent 
on the volume of water and the amount and nature 
of the food available; an important factor also is 
the number of fish, which depends on the area 
of the breeding-grounds and the extent to which 
enemies of the fry and young fish flourish. I have 
caught a good many Trout in quite a small stream 
in Dorsetshire, where the usual size is from 
1 to 3 lbs, but where I have never taken more 
than four in a day. Here I believe that so few 
young fish escape the perils that beset them in the 
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form of Sticklebacks and small Pike, that those 
which do get through find plenty of room and 
plenty of food. 

During growth the caudal fin changes in form 
from emarginate to truncate, the snout gets longer 
and more pointed, the eye relatively smaller, and the 
mouth larger. Large males also differ from the 
females in having a longer head, a more produced 
snout, and stronger jaws, the lower one often up- 
turned at the tip. Thus we see that in localities 
where the Trout grow large we may meet with fish 
not only bigger, but very different in appearance 
from any to be seen in places where only small 
Trout are to be found. The so-called Great Lake 
Trout, which has been recognized as a distinct 
species under the name Salmo ferox, is in no way 
different from a large Brook Trout. 

The size of the maxillary bone has been said 
to characterize some of the races of Trout when 
specimens are compared with others of the same 
size and sex from. elsewhere. However, the 
differences are so slight that it is difficult to 
appreciate them, and they may well be due to the 
rate of growth and the nature of the food. 

The Lochleven Trout is one which has been 
characterized by the weakness of the mawxillaries, 
but I find them to be much as in Trout from 
many other localities. Another feature said to be 
distinctive of the Lochleven Trout is the large 
number of the pyloric ceca; these appendages vary 
from forty-five to eighty-two in Trout from Loch- 
leven, more than are usually found in specimens 
from other British localities. However, Mr. G. Sim 
counted from twenty-nine to sixty-nine in fifty-two 
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examples from Aberdeenshire, and in four from 
Windermere I count forty-eight to seventy-two, 
figures which clearly show that there is not much 
to be done with this character. Many authors 
think that the Lochleven - Trout is entitled ta 
specific rank; it has always been greatly esteemed 
as a sporting fish and for the table; the colour is 
silvery, with black spots. 

The coloration of the Trout in our rivers and 
lakes varies enormously; some are silvery white, 
others quite blackish, such as the small Trout of 
some Welsh mountain tarns, which have received 
the name Salmo nigipinnis. The colour of the back 
varies from bluish grey or bright olive through 
different shades of green, yellow, brown, and violet 
to nearly black; the sides usually have silvery or 
golden reflections, and the hues of the back are 
replaced below by white, yellow, or grey. The 
spots, black, brown or red, stellate, round or oval, 
and often ocellated, differ greatly in their size, 
number, and distribution. Our figure (Pl. VII, 
Fig. 2) is of a male fish, 11 inches long, from Loch 
Crocach, where the Trout have the spots ocellated 
and large. The ground-colour has been experi- 
mentally shown to change and harmonize with the 
environment, especially depending on the amount 
of light and the colour of the bottom; the nature 
of the food also probably has its effect. 

Dr. Giinther has written, “Trout with intense 
ocellated spots are generally found in clear rapid 
rivers and in small open Alpine pools; in the large 


lakes with pebbly bottom the fish are bright silvery, © 


and the ocellated spots are mixed with or replaced 
by X-shaped black spots; in pools or parts of lakes 
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with muddy or peaty bottom the Trout are of a 
darker colour generally, and when enclosed in caves 
or holes they may assume an almost uniform 
blackish coloration.” 

Professor Poulton has adduced some evidence 
that the change of colour in response to a changed 
environment is effected through the eye; in a clear 
chalky stream a few Trout were seen to be much 
darker than the rest, and much more conspicuous ; 
these were found to be blind, and in consequence 
were ill-fed and lean. 

The inconstancy of the colours of Trout is well 
exemplified in the following instances: Percy 
St. John (W2ld Sports of the West) described a 
lake in Monaghan, a long irregular sheet of water 
of no great depth, bounded on one side by a bog, 
on the other by a dry and gravelly surface. On 

2 bog side the Trout were said to be of the dark 
and shapeless kind peculiar to many loughs, whilst 
on the gravel they were of the beautiful and 
sprightly variety which generally inhabits rapid 
and sandy streams. Day gives an account of two 
lochs in Inverness-shire which were stocked at the 
same time from Loch Morar; a few years after- 
vards the Trout in the larger lake, which had a 
sandy and weedy bottom, had golden sides, were 
covered with numerous red spots, and had white 
flesh ; in the smaller lake, where the water was dark 
coloured and the bottom rocky, they were described 
as having the head nearly black, the sides yellowish 
Olive, about ten red spots and fourteen black ones 
present on each side, and the flesh pink. 

The River Smoo in Sutherlandshire plunges 
through a hole in the roof of a cave and falls about 
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40 feet into a dark pool below; from the cave pool 
to the sea is a distance of only about 30 yards, but 
in 1876 Mr. Neil Campbell caught some Trout in 
this stretch and transferred them to the water above 
the falls, where none had previously existed. In 
1882 Mr. Harvie Brown caught quite a number of 
these fish, which were remarkable for a line of large 
irregular blotches of bright crimson along the middle 
of the side, sometimes confluent to form an undulat- 
ing band, whereas the ancestral form below the falls 
was Said to be very ordinary looking. 

Mr. Harvie Brown has described the Trout of 
several Sutherlandshire lochs; in Loch Crassapuil, 
which has a sandy bottom, they grow to a large size, 
and are silvery with a white belly, and the back and 
sides greenish with small dark spots. In Loch-na- 
Sgeirach, or “ The Loch of the Parr-marked Trout,” 
a catch of twenty-three trout weighed 9g lbs.; these 
had two rows of red spots on each side, but were 
especially remarkable for retaining the parr-marks, 
which were very distinct. 

In many of the Irish lakes the fishermen distin- 
guish with the name “Gillaroo” a Trout which 
differs somewhat in habits and appearance from the 
ordinary. The most notable things about the 
Gillaroo are that he is always well spotted with red, 
hence his name, which is derived from the old Irish 
giolla, fellow, and rvuadh, red, and that he subsists 
largely on shellfish and has a remarkably hard and 
thick-walled stomach in consequence. The fish 
called “Gillaroo” in various lakes seem to agree in 
this, but differ somewhat in other characters, such as 
form, size, and value as food, according to the 
locality. 
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According to Thompson, the Lough Neagh 
“ Gillaroo” has the upper parts yellowish with large 
brown spots, and towards the belly is golden, tinged 
with pink, and with large scarlet spots on and 
below the lateral line. It has a hard stomach or 
gizzard, is partial to a rocky bottom, and may be 
taken with a worm or a fly. It attains a weight of 
12 lbs, and the fishermen say that it is a very 
inferior fish for the table. Thompson contrasts this 
form with the Great Lake Trout, which grows much 
larger and is described as silver-grey with black 
spots, the males having a salmon tint below, and the 
lower spots enclosed in orange rings; this is taken 
on night lines baited with Pollan or Perch, and is, 
according to Thompson, the common Trout of 
Lough Neagh. 

In a case like this one would like to know 
whether there is an incipient species formation due 
to physiological isolation. Whether “once a Gillaroo 
always a Gillaroo” would hold good, or whether the 
larger Gillaroos adopt the habits and assume the 
livery of the fervor, thus taking a new lease of life. 
Supposing the former to be the case, it would then 
be a question whether the two forms keep apart 
when breeding, and if so, whether the offspring follow 
in the footsteps of their parents. 

Other localities for Gillaroo are the lakes of 
Galway and Lough Melvin. Concerning the latter 
Dr. Giinther tells me that a fishmonger once wrote 
to inform him that he had received a number of 
Gillaroo from Lough Melvin; he went to look at 
them and could feel the hard stomach by pressing 
with his fingers; one fine specimen he purchased, 
and afterwards cut it open in order to ascertain the 
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contents of the stomach; these proved to be a 
quantity of shot packed in with bits of newspaper, 
no doubt a device of the fishermen to add to the 
weight; but the walls of the stomach in this 
“ Gillaroo” were quite thin! - 

According to Mr. Harvie Brown, the Trout of 
Loch Mulach Corrie in Sutherlandshire are “ Gil- 
laroos.” Mr. Eagle Clarke tells me that these are 
beautiful fish, very deep in the body, and with 
brilliant red fins. In this lake also there is said to 
be “a small but apparently adult form about the 
size of a big Minnow and very rarely got. It may 
be the young of the so-called Gillaroo, but, if so, it is 
a curious departure, as it is utterly without par 
bands.” 

Curious deformities may occur, such as an ab- 
normally short lower jaw; one of the commonest, 
found in Trout from many localities, and also in 
Salmon, Pike, Perch, etc, is a shortening of the 
snout so that the lower jaw projects; such fish are 
termed “Bulldog - nosed Trout.” Messrs. Eagle 
Clarke and Roebuck (Yorkshire Vertebrates) write 
thus on this subject : “ Remarkable malformations are 
observed in the Trout of Malham Tarn, and of a 
beck on the western side of Penyghent. This is 
manifested in the former by the deficiency of the 
gill-cover in about one in every fifteen fish caught— 
a calculation based upon a statement with which 
Mr. Walter Morrison has furnished us of the total 
number caught from 1865 to 1880. In the case of 
the ‘Ground Trout’ of Penyghent, as they are 
called, Mr. John Foster informs us that the mal- 
formation consists of a singular projection of the 
under jaw beyond the upper. These aberrations are 
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considered to be the result of interbreeding, due to 
an extreme degree of isolation. The isolation of 
Malham Tarn is complete; it has no feeders of 
sufficient size for the introduction of new blood, 
while the overflow is absorbed by fissures in the 
limestone, after being swallowed up by which the 
water reappears—as the River Aire—after a subter- 
ranean course of two miles. The beck at Penyghent 
is exceedingly small, and after a short half-mile 
course disappears in a similar manner.” 

In Loch-na-Maorachan in Islay occur the so- 
called “tailless” Trout, in which the caudal fin-rays 
are abnormally short and have their ends curved 
together, the anal fin and sometimes also the paired 
fins possessing this peculiarity to a less extent. 
Dr. Traquair has reported on these and on similar 
Trout from other Scottish localities, but has only 
reached the conclusion that none of the causes 
assigned, such as wearing off of the fins against the 
rough bottom, nibbling by other fish, deficiency of 
lime in the water, etc., are adequate to produce this 
effect. 

Hump-backed or Hog-backed Trout, with the 
body abnormally short and deep, occur in several 
localities in our islands and elsewhere; they have 
a malformed vertebral column, sometimes curved, 
usually with a number of vertebree shortened and 
Sealeseed to =a considerable extent. In 1747 
Mr. Barrington pointed out that the “ Hog-backed 
Trout of Plinlimmon” occurred only in districts 
where there were falls, and he advanced the theory 
that the eggs or fry were washed over, thus sustain- 
ing spinal injuries which led to a shortening of the 
vertebral column. In 1886 Day proved experi- 
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mentally that concussion actually had this effect on 
the unhatched eggs, producing spinal curvature in 
the young fish; only those but slightly injured 
survived and grew up into Hog-backed Trout. 

This theory seems scarcely applicable to Trout in 
ponds, especially as similarly deformed Perch are 
known from isolated localities in our islands and in 
Scandinavia; here we seem to be dealing with in- 
herited malformations. Mr. Harvie Brown says that 
Fheor’s Lochan in Sutherlandshire is a small, deep, 
clear spring pool fed by a steep mountain burn, 
which glides slowly for 160 yards before entering 
the pool; the Trout grow to a good size and are 
known as “ Hump-backed Trout.” He caught only 
one specimen, which he describes as of vigorous 
build, very handsome, and with the hump very 
pronounced, 

Trout are generally fond of rapid streams, but 
will flourish in any piece of water which is suffici- 
ently pure, and where the Pike are not too numerous, 
and it is in the deeper pools or in lakes that the 
largest fish are to be looked for. Trout will often 
lie under the shadow of a tree or of an overhanging 
bank, or one may be seen just behind a large stone 
which protects him from the full force of the current. 
As a rule, they feed most actively early in the morn- 
ing or towards the evening, so that it has been said 
that the fisherman cannot be too early or too late 
on the water, but their appetite varies according 
to the nature of the day, the condition of the water, 
etc., which also determine whether they lie low or 
feed at the surface. 

Their diet consists of shrimps, water-snails, insects, 
worms, etc., and small] fish, such as Minnows or the 
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young of their own species. Day mentions a can- 
-nibal, weighing about 14 lbs., taken in the Tweed in 
June 1882, which had eleven small Trout in its 
stomach; the larger fish are predaceous and as de- 
structive as the Pike. On some rivers, when the 
Mayflies are on the water, which is usually in the 
early part of June, the Trout indulge in a gluttonous 
orgy, gorging themselves with these insects. 

On most of our southern rivers the Trout are shy 
and crafty, and the angler who wishes to entice them 
into his creel has to put forward skill, patience, and 
cunning to outmatch them. Any one used to such 
fish would scarcely believe that in some waters the 
Trout are as bold as a Perch, or as stupid as a Pike. 
Yet in some of the Welsh mountain tarns the little 
Trout are said to dash at anything which falls on 
the water, so that they can be caught without any 
bait on the hook, whilst in the Lake District, where 
they grow to more than 3 feet long and attain a 
weight of more than 30 lbs., these large fish have 
been known to hold on to a bait and give play to 
the angler without being hooked, and after letting 
go, to again rush at the bait and seize it. 

The usual breeding-season for non-migratory 
Trout is in October or November, when the 
estuarine Trout run up into fresh water and the 
lake fish either ascend the streams or seek gravelly 
shallows near the shores, where they form redds 
in much the same manner as the Salmon. The 
youngest spawning-fish are about two and a half 
years old, but it is probable that a number do not 
breed for the first time until they are a year older; 
the rate of growth for the first two years is much 
the same as for the Sea-trout in most localities, but 
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afterwards must vary enormously according to 
circumstances. 

Its sporting qualities, beautiful appearance, and 
delicate flavour make the Trout the most desirable 
of all our freshwater fishes, with the exception of 
its “close ally, the Salmon; the latter -hassitme 
advantage in size, but this is balanced by the 
numbers of the Trout, and its presence in all clear 
waters, even in quite small brooks; Salmon-fishing 
is for the few, but Trout-fishing is within the reach 
of most. 

The Rainbow Trout (Salmo irideus) of California, 
which has been introduced with more or less success 
into some of our lakes and rivers, is a species which 
may usually be recognized by the spots which cover 
the caudal fin; the branched rays in the anal fin are 
often more numerous than in our species (nine to 
eleven instead of seven to ten), but the two forms 
are very closely related. 





CHAPTER V 
CHAR! 


Differences from Trout: distribution—origin from migratory 
ancestors—long isolation in our lakes—several species in 
British Isles—variation in number of vertebree—of scales—of 
fin-rays—of gill-rakers—coloration—size—breeding habits— 
extinction in certain lakes. Synopsis of British and Irish 
species: the Windermere Char—Scottish races of the 
Windermere Char—Lonsdale’s Char—the Torgoch of Llanberis 
—the Struan of Loch Rannoch—the Haddy of Loch Killin— 
the Loch Roy Char—the Large-mouthed Char of Ben Hope— 
Malloch’s Char—the Orkney Char—the Shetland Char—Cole’s 
Char—Gray’s Char—Trevelyan’s Char—Scharff’s Char—the 
Coomasaharn Char—the bBlunt-snouted Irish Char—the 
Whiting of Lough Neagh. The American Brook Trout—the 
Huchen 





‘HAR, or fishes of the genus Salvelinus, differ 
from Salmon and Trout (Sa/mo) in that the 
vomerine teeth are present only as a group on the 
head of the bone, which is raised and has a boat- 
shaped depression behind it. Char may also 
usually be distinguished from Trout by the smaller 
scales and the absence of black or brown spots; 
'T should like to place on record my indebtedness to a number of 
gentlemen who have sent me Char from various parts of Britain and 
Ireland during the last few years, and have enabled me to present an 
account which is much more complete than it otherwise would have 


been. I take this opportunity of expressing my sincere thanks to 
Messrs. G. Allen, J. W. Barratt ; Sir. A. J. Campbell-Orde; Messrs. 
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the name Char is derived from the Celtic ¢éear, 
blood, or ceara, red, in allusion to the colour of the 
belly. 

Char are more arctic and alpine fish than Trout, 
for whereas the latter range in the sea from Iceland 
and the northern coasts of Europe to the Bay of 
Biscay, and in the rivers to Algeria, migratory 
Char are found at least as far north as 82, and 
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Fic. 10,—Vomer of Trout (A, A’) and of Char (B, B’). 
A and B from below, A’ and B’ from the side. 


southwards only to Helgeland in Norway, Iceland, 
Hudson Bay, and the Kurile Islands, whilst the 
non-migratory forms are principally restricted to 
deep cold lakes, in our islands occurring in Scotland, 
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the Lake District, North Wales, and Ireland, and on 
the continent of Europe in Scandinavia and the 
Alps. 

As has been said, Char are chiefly found in deep 
cold lakes; but there are exceptions to this, and, 
_ indeed, the Char lakes of our islands show great 
variety. Char became extinct about one hundred 
years ago in Lough Neagh, which is the largest lake 
in the British Isles, but they still flourish in such 
large pieces of water as Loughs Corrib and Mask, 
Lochs Ericht and Rannoch, and Windermere; on 
the other hand, they may inhabit quite small lakes, 
such as one on the shoulder of Ben Hope, or the 
tarn at the head of Glen Roy. It often happens 
that they are found only in the deepest of several 
neighbouring lochs; for example, in Caithness they 
occur only in Loch Calder, which is distinguished 
from other lochs of that county by its depth; 
Loch Morar, with a maximum depth of more than 
foeo feet, is said to hold Char, and Lochs. Ericht 
and Rannoch are very deep, with greatest depths 
of 512 and 440 feet respectively ; but depth is not 
essential, for in a few cases they abound in shallow 
lakes; a notable example is Loch Borallan, which 
has a maximum depth of only 21 feet. 

Of Char lakes situated at an altitude of more 
than 1000 feet we may mention Loch Builg (1585), 
ech Hricht (1153), and Loch Dungeon (1002); 
these may be contrasted with Lough Corrib in 
Ireland, Loch Fada in North Uist, or Loch Scourie 
in Sutherland, all of which are placed at less than 
50 feet above the level of the sea. 

There can be little doubt that when the tempera- 
ture of Europe was lower, as during the glacial 
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epoch, migratory Char were to be found much 
farther south than at the present day, and that 
these descended to the sea in spring, and towards 
the winter re-entered the rivers to spawn, as they 
do now in the Arctic regions. Our Char, therefore, 
represent a number of lacustrine colonies of one or 
a few migratory ancestral forms, to which they 
stand in much the same relation as our river and 
lake Trout do to the Sea-trout, with the important 
exception that they are isolated, and have been so 
since the end of the glacial epoch, perhaps nearly 
100,000 years. 

The word “isolated” is here used to mean that 
the migratory Char retreated northward, and the 
lacustrine colonies were thus cut off from any 
chance of reinforcements from the sea; the complete 
isolation of the Char in any particular lake or 
system of lakes from those of neighbouring lakes or 
lake systems may have taken place either long ago 
or quite recently, according to local geological 
changes. 

At the present day our lake and river Trout are 
continually reinforced from the ranks of the Sea- 
trout, and when they are found in localities now 
inaccessible to the latter there does not seem to 
have been any long-standing isolation ; consequently 
there are in our islands no races or incipient species 
of Trout which are recognizable and definable. 

The case is quite otherwise with the Char, which 
I have studied with particular attention for some 
years. The Char of the Lake District (Sa/velinus 
willughbez) and its close ally, S. coli, from the 
west of Ireland, probably come nearest to the 
migratory ancestral form. In several of the Scottish 
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lakes the Char differ so little from those of the 
Lake District that they may be regarded as races 
of S. cellughbi. But in a number of other lakes 
they present such remarkable peculiarities, due to 
their long-continued isolation, that they can only 
be looked upon as distinct species. 

I am quite aware that some authors contend that 
there is only one species of Char in our islands, 
whilst some would not even recognize the various 
forms as distinct races. Certainly our species of 
Char are recent species and geographical species ; 
they are of quite another nature from widely 
distributed forms such as the Pike or Roach, 
which have probably persisted unchanged during 
the whole of the time that the evolution of the 
-Salvelini has proceeded. Nevertheless, they differ 
from each other in characters which are used to 
define species in other groups, and which may, 
therefore, be regarded as specific. 

In fishes numerical characters are often of great 
importance for the distinction of species, especially 
as they are not subject to change during growth. 
I have counted the vertebrz in various British and 
Irish Char with the following result :— 


Locality Number of Vertebrze 

Llanberis, North Wales . 61, 61 
Windermere : . 60, 61, 62 
Coniston . : ‘ : 61 
Loch Grannoch, Kirkcudbrightshire 62, 63, 64 

» Doon, Ayrshire : , : @2,62 

» Rannoch, Perthshire Z : 62 

wus, Banfishire ~. : oa 62 

», illin, Inverness-shire : ; 62 

-- Bruiach s : : 60, 62 


» Borollan, Sutherlandshire . : 60 
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Locality Number of Vertebrze 
Loch Baden, Sutherlandshire Pay 5 
i. shoyal, - : . 59, 60, 61, 61, 61, 61 
 “Sepurie as ‘ . 64, 64 
i otack - 64 
5 under Ben Hope, Sutuerandeiiene 63, 64, 64 
y eeellyal, Orkneys. to . « 59 
»  Girlsta, Shetlands . ; 5 Mee 
Fada, North Uist: «; : . 62 
eaeh Luggala, Wicklow. : . | (62,62, 2 
» Mask, Galway : ‘ aa co 
». -ske, Donegal’ . : . 2163 
» Melvin, Fermanagh : . 58, 59, 59, 60, 60 


These numbers are interesting in that they show a 
differentiation of the Sutherlandshire Char into two 
groups, those with fifty-nine to sixty-one vertebrz 
in the lochs of the southern and eastern parts of 
the county and those with sixty-three or sixty-four 
vertebrzee inhabiting the lochs of the north-west; 
whilst in Ireland the Char of Lough Melvin seems 
to be well separated from the rest by the fewer 
vertebre (fifty-eight to sixty instead of sixty-two 
or sixty-three). 


The number of scales in a longitudinal series, ze. 
the number of oblique rows of scales running down- 
wards and backwards to the lateral line, is subject 
to very considerable variation when a number of 
specimens from the same locality are compared; 
thus in thirty-eight Char from Loch Loyal I count 
from 126 to 178 scales in a longitudinal series, 
and these I cannot regard as specifically distinct 
from the Char of the Lake District, in which I 
count 160 to 200 scales. However, the number 
of scales is always important, and in some of our 
Char is a very valuable specific character. The 
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single example known to me of the Char of Lough 
Owel in Westmeath has 186 scales in a longitudinal 
series, and if I had been in doubt as to whether its 
other peculiarities warranted me in describing it 
as anew species, the fact that I had examined 
sixty Char from other parts of Ireland, none of 
which had more than 168 scales, would have had 
considerable weight. The species most notable 
for the large size of the scales is the Lough Melvin 
Char; in twenty-six examples of this form I count 
128 to 162 scales, in striking contrast to the small- 
scaled Char of Loch Killin, which has 180 to 220. 

The number of fin-rays is of little value in this 
group; in the Loch Loyal Char the dorsal fin has 
from eight to eleven branched rays, and these 
figures cover the variation in all the British or 
Irish forms. Jn Ireland the Char of Wicklow and 
Kerry usually have a somewhat longer anal fin 
than those from other localities, the branched rays 
numbering from eight to eleven instead of from 
seven to nine. 

The number of gill-rakers on the lower part of 
the anterior branchial arch varies from eleven to 
sixteen in Char from Loch Loyal and in those 
from Windermere. These figures also cover the 
entire variation in the Irish Char, except the form 
inhabiting Lough Coomasaharn in Kerry, which 
has the gill-rakers longer and more numerous than 
the rest, numbering eighteen or nineteen on the 
lower limb of the anterior branchial arch. 

Ime coloration the Char vary’ as. much as: the 
Trout; the back is usually bluish grey or bluish 
black, but may be lilac, lead-coloured, greenish, 
brownish, or bright olive; this hue descends on to 
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the sides and shades below into a silvery white or 
into an orange or crimson of a greater or less 
intensity, according to the locality, sex, and season ; 
pink, orange, or red spots are usually, but not always, 
present, sometimes only below the lateral line, 
sometimes covering the back and sides and even 
extending on to the dorsal and caudal fins, which 
are usually greyish or blackish; scattered white spots 
may also be present on the sides; the caudal fin 
is often tinged with red, sometimes uniformly, 
sometimes near the edge only, or with a reddish 
blotch below or one on each lobe; in the most 
intensely coloured forms the lower fins are red with 
the anterior edge white, but the pectoral usually 
has a dark greenish shade near the white edge, 
and the red colour of the pelvics and anal may 
sometimes be greatly reduced. 

In some lakes the Char grow to a good size; in 
Windermere they reach a weight of nearly 3 lbs, 
and Mr. Malloch tells me that he has seen one 
of 24 lbs. from Loch Ericht. The ‘size attamied 
evidently depends chiefly on the food-supply and 
the number of fish, and does not correspond with 
the area of the lake; Char grow to 2 Ibs. in Loch 
Killin, which is quite a small loch, whereas in the 
much larger Loch Doon they never weigh more 
than a few ounces. In Jakes where the Char run 
small, such as Haweswater and Loch Doon, 
they feed very constantly at the surface, and are 
often caught with an artificial fly, but where molluscs, 
shrimps, etc., are plentiful the Char usually feed at 
the bottom, and frequenting the deep water are. 
seldom seen. 

The breeding season is from September to March, 
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the actwal time of spawning varying greatly in 
different lakes, presumably being affected by the 
temperature of the water and other circumstances. 
The Char spawn on beds of gravel in shallow or 
moderately deep water, either in the lakes or in 
tributary streams, forming redds like Salmon and 
rout... In some places, for example Loch Killian 
and Loch Grannoch, they suddenly come on to the 
shallows, and within a few days all have spawned 
and gone back into the deep water, and they exhibit 
in this an extraordinary regularity, appearing year 
after year at the same time almost to a day. The 
habits of the Char in Windermere are markedly 
different, for their spawning time is protracted, ex- 
tending from November to February or even March. 

Char have certainly died out in several lakes 
during the last hundred years, but the causes which 
have led to their extinction are not well ascertained. 
Mr. F. B. Henn tells me that since the introduction 
of Trout into Lough Gortyglass the Char are less 
abundant than formerly, and this leads one to 
suspect that the stocking of Hellyal Lake in the 
Orkneys with Trout may have had something to 
do with the disappearance of the Char. For 
although Char and Trout may get on perfectly 
well together in a lake which they have inhabited 
for thousands of years, it does not follow that Char 
used to having a lake to themselves will be able to 
compete successfully with a suddenly introduced 
stock of Trout. In Lough Neagh overfishing, in 
Lochleven the reduction of the area of the lake, 
in Ullswater pollution of the river in which they 
used to spawn, have been assigned as_ possible 
causes of the extinction of Char. However this 
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may be, it is certain that if Char were to die out 
in the next few thousand years at the same rate as 
they have done in the last century they would 
remain only in a very few lakes in the British Isles, 
and if, for example, these were Girlsta, Killin, 
Llanberis, and Melvin, all zoologists would agree 
that our Char were four well-marked species. The 
extinction of annectant or intermediate types can 
hardly be said to lead to the formation of species, 
but it certainly leads to their recognition. 

Some of the characters used in the distinction of 
the species will appear in the following :— 


Synopsis of the British and Irish Species of 
Char 
I, BRITISH SPECIES 


A. Body moderately elongate, the greatest 
depth rarely more than one-fourth or 
less than one-fifth of the length (to the 
base of the caudal fin). 

1. Adult males! with the snout conical 
or subconical, more or less acute, 
and with the lower jaw pointed 
anteriorly, rarely slightly shorter 
than the upper and sometimes 
projecting beyond it. 

a. Interorbital region more orless 
convex, except in young 
specimens; teeth moderate. 

a. Maxillary never ex- 
tending far beyond 

the eye. 


1 Young specimens and females usually have the snout 
blunter and the lower jaw weaker. 
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Lower jaw two-thirds the length of head in males of 
IO to 12 inches, less in smaller examples; snout 
as long as the diameter of eye in males of 6 or 7 
Hpe RS 3)) sae) mila (Be, Melee hore 

Lower jaw more dian aks died the length of head, 
and snout longer than the diameter of eye in males 
Seimches 4) 2s. ; dy a eu tomsaale 

ee) Mapalliee extending 
well beyond the eye 
in males of 8 to II 
inches . 3. maxillaris 
6, Interorbital region quite flat ; 
teeth rather strong; snout 
somewhat produced and 
acutely conical . 4. peris7z 
2. Adult males with the snout sub- 
conical, obtuse, and with the lower 
jaw obtusely pointed anteriorly 
and a little shorter than the 
Upper «+744; . 5. malloche 
3. Adult males with ae snout obtuse, 
with the upper profile decurved,and 
with the lower jaw rounded anteri- 
orly when seen from below, shorter 
than and included within the upper. 
a, Maxillary strong, extending 
to below the posterior edge 
of the eye. in smales (of. Ss 
inches; eye moderate; fins 
large . . . 6. killinensis 
6, Maxillary short, not reaching 
the vertical from the posterior 
edge: of) the eye in, males of 

8 inches. 
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Eye small, its diameter less than one-fifth the length 

of head; fins small . . . . 7. znframundus 

Eye large, its diameter not much less than one- 
fourth the length of head; fins rather large 

8. struanensts 

B. Body very elongate, the greatest depth about 

one-sixth of the length. 9. evraczllimus 


II. IRISH SPECIES 


A. Snout conical or subconical; lower jaw 
pointed anteriorly, not included within 
the upper; anal fin with 7 to 9 branched 
rays. : 

1: Not more than 170 Scales “ioe 
longitudinal series; maxillary ex- 
tending a little beyond the eye in 
malés.of 1i of 12 inches. 

a. 12 to 16 gill-rakers on the 
lower part of the anterior 
branchial arch. 

a. Snout subconical, de- 
curved ; teeth feeble or 
moderate. 


Depth of body 4 to 5 in the length; least depth of 
caudal peduncle about two-fifths the length of 
head; pectoral fin extending from one-half to 
nearly three-quarters of the distance from its base 
to the pelvics; 138 to 168 scales in a longitudinal 
series’; 62 or 63 vertebra .- 2 a1) 

Depth of body 34 to 4 in the length; least depth 
of caudal peduncle one-half or nearly one-half’ 
the length of head; pectoral fin extending two- 
thirds to nine-tenths of the distance from its 
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Base to the pelvics; 128 to 162 scales in a 
longitudinal series ; 58 to 60 vertebre . 11. grayz 
8. Males with the snout 

produced, acutely 

conical jand=> the 

teeth rather strong 

12. trevelyant 

6. 18 or 19 gill-rakers on the 

lower partof the anterior bran- 

chial arch . 13. jfimbriatus 

2. More. than. 180. ‘scales: \inj> a 
longitudinal series; maxillary ex- 

tending to or a little beyond the 

posterior edge of pupil in a male 

of -1 inches; snout ¢eonical, rather 

Sheri: ys of ies kde SCMaT iE 

B. Snout obtuse, with the upper profile de- 
curved ; lower jaw rounded anteriorly, 
shorter than and included within the 
upper; interorbital region flat; anal fin 
with 8 to 11 branched rays . 15. obtusus 


WILLOUGHBY’S or the WINDERMERE CHAR (Sal- 
velinus wellughbiz) inhabits Windermere and several 
other lakes in the Lake District, namely, Coniston 
Water, Goat’s Water, Wast Water, Ennerdale Water, 
Buttermere, Crummock Water, and Lowes Water. 
All these are deep lakes, the deepest being Wast 
Water, which has a depth of 258 feet; they vary in 
size from Goats Water, which is a small tarn, 
to Windermere, the largest lake in England and, 
studded with islets, famous for the beauty of its 
scenery. 

The present writer has examined Char from Win- 


86 BRITISH FRESHWATER FISHES 


dermere, Coniston, Buttermere, and Crummock 
Water, and presumes that those of the other lakes 
mentioned belong to the same species. 

In this form, described by Dr. Giinther in 1862, 
there are eight to ten branched rays in the dorsal 
fin, and seven to nine in the anai_ the scales in 
a longitudinal series vary from 160 to 200, Ze. 
that is the number of oblique rows of scales de- 
scending to the lateral line; there are from eleven 
to sixteen moderately long gill-rakers on the lower 
part of the anterior branchial arch, and the vertebrz 
number sixty to sixty-two. 

The adult fish is usually 10 to 12 inches, 
rarely as much as 18 inches, long, and has 
nearly the form of a Trout, the depth measuring 
from one-fourth to one-fifth of the length to the 
base of the caudal fin; the snout is subconical, 
with the jaws equal anteriorly, the mouth slightly 
oblique, with the maxillary extending to or 
a little beyond the vertical from the posterior 
edge of the eye, and the teeth moderately strong. 
The diameter of the eye measures about one-sixth, 
the width of the convex interorbital region one-third, 
or a little less than one-third, of the length of the 
head. The dorsal fin is moderately elevated, the 
longest ray measuring one-half to two-thirds the 
length of the head, and the pectoral fin, when 
laid back, extends from one-half to three-fourths 
of the distance from its base to the insertion 
of the pelvic fins. The females have a somewhat 
smaller head, blunter snout, shorter paired fins, and 
duller coloration than the males, whilst young speci- - 
mens are distinguished from the adult fish just 
described by their blunter snout, smaller mouth, 
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larger eye, narrower and flatter interorbital region, 
broader opercles, and smaller fins. 

The following description of the coloration of 
four specimens from Crummock Water, each nearly 
a foot long, was drawn up when they reached the 
writer, in splendid condition, in the month of 
October: “Back and sides bluish, with silvery 
reflections and with numerous pink spots every- 
where; faint traces of nine to twelve parr-marks; _ 
belly red; snout, upper part of head, and sometimes 
the maxillary blackish; cheeks and opercles silvery, 
with shades of blue, green, or pink; lower jaw, 
branchiostegals and thoracic region white; iris 
golden, pupil black; dorsal and caudal fins blackish, 
with or without pale pink spots at the base; 
pectoral dusky, tinged with red, sometimes with 
the upper ray whitish; pelvics and anal similar, but 
redder and with strongly marked white anterior 
edges.” 

Specimens from Windermere and Coniston taken 
earlier in the season (April and May) were silvery, 
with the back bluish or bright olive, and the fins 
pale, but towards the autumn the Char of Winder- 
mere is coloured like those described above from 
Crummock Water. 

In Windermere the Char inhabit the deeper parts 
of the lake, but in the summer months, especially 
towards the evening, they swim at the surface. 
During the season, from March to September, they 
are netted in considerable numbers, and are either 
eatem atest) or, used for “potting.” - They may 
sometimes be captured by means of a spinning 
Minnow, but the most deadly way of spinning 
is from a boat by means of a plumb-line, a long 
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and strong line with a heavy lead sinker, with 
shorter lines bearing the ‘Minnows’ attached at 
intervals. 

These ‘Minnows’ are by no means elaborate, as 
they are cut out of sheets of metal by the fishermen, 
and are furnished with but a single triangle of hooks 
attached to the tail end. In plumb-line fishing two 
stout rods are used, one projecting from each side 
of the boat, which is rowed slowly along, the Char 
being permitted to hook themselves and to signify 
the same by ringing a bell, which is placed at the 
end of the rod. This ingenious device for getting 
the fish to ring his own knell was, I believe, in- 
vented by the Chinese, and I was not aware that 
it was in use in England until I paid a visit to 
Windermere. On this lake the Char but rarely 
take a fly, and of late years are said to feed much 
less at the surface than formerly, perhaps owing 
to the increased number of petrol-driven launches 
on the lake. At Windermere I found the impres- 
sion prevalent that there were two species of Char 
in the lake; the reasons for this belief are the dif- 
ferences in colour and in time of spawning. The 
variations in colour are undoubtedly due mainly 
to age, sex, and season, and the so-called ‘ Silver 
Char’ are either young fish, or if adult usually 
females taken early in the season. 

The breeding season extends from November to 
February or March, and I was informed that the 
majority of the fish spawn either in November or 
in February, that the early fish are smaller and 
more silvery, and make their redds either in the 
River Brathay or in the shallow water near the 
edge of the lake, whereas the February fish are 
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larger and redder, and spawn in comparatively deep 
water. It would seem that most of the fish which 
are spawning for the first time do so in November, 
but there is room for further investigation, which, 
however, is not at all likely to establish the exist- 
ence of two species or races of Char in one lake. 

In most of the lakes inhabited by the Winder- 
mere Char their capture is a profitable industry. 
In Goat’s Water they are said to be plentiful but 
very small, averaging eight to the pound, and to 
rise to the fly readily. The Ennerdale Char spawn 
in the so-called ‘Char Dub, a long pool in the 
River Liza, about three hundred yards above the 
lake; in an account of a visit to this place in 
November, 1850, the Char were described as black- 
ening the bottom of the pool. “Many thousands 
certainly were there, and in a proper light the 
gleam and twinkle of their multitudinous white- 
edged fins was a pretty and singular spectacle.” 

The Irish naturalist, Thompson, wrote: “When 
at the inn at Waterhead, at the northern extremity 
of Coniston Water, during a tour to the English 
lakes in June, 1835, a number of Char from this 
lake were kept alive by our host in a capacious 
wooden box or trough, into which a constant stream 
of water poured. They were fine examples of the 
species, about a foot in length. Here I was in- 
formed that a supply of this delicate fish was 
always kept up, that the ‘curious’ visitor might 
gratify his taste at any season by having fresh 
Char set before him at the rate of ten shillings for 
the dozen of fish.” Some years before, Pennant 
wrote of Coniston: “The fish of this water are 
Char and Pike; a few years ago the first were 
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sold for 3s. 6d. per dozen, but thanks to the luxury 
of the times are now raised to eight or nine 
shillings.” 

That potting Char is not a modern idea is shown 
by Defoe, who in 1769 wrote of the Char-fish of 
Winander Mere: “It is a curious fish, and, as a 
dainty, is potted and sent far and near by way of 
present.” Inthe seventeenth century Char-pies seem 
to have been a favourite luxury, and the price of Char 
was only 3s. a dozen, as appears from the account- 
book of Sir Daniel Fleming of Rydal, which in- 
cludes such: items as: “ Mar. 23, 1662 > for? tie 
carryage of a charr-pie unto my aunt Dudley at 
London, at 2d. per lb., 40, 6s. od.” and “ June 29, 
1665; for twelve charrs when Mr. Dugdale was 
Here 2 +-6<.38. Od,” 

Our figure (Pl. VIII, Fig. 2) is of an adult male 
fish, nearly a foot long, from Crummock Water. 
A young male from Windermere is also figured 
(Pl. IX, Fig. 2), and shows well the features 
enumerated above as characteristic of immature 
fish, 

As has already been stated, a number of the 
Scottish lakes are inhabited by Char which cannot 
be regarded as specifically distinct from those of 
the Lake District, and these must be considered 
next. 

In the south-west of Scotland there are three 
lakes which contain Char, namely, Lochs Grannoch 
and Dungeon in Kirkcudbrightshire and Loch 
Doon in Ayrshire; the statement that Char occur 


1 The quotation from Defoe and the items from Fleming’s account- 
book are taken from Macpherson’s interesting account in the Fauna of 
Lakeland. 
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in Loch Inch in Wigtownshire is incorrect, and 
due to confusion with Loch Insh in Inverness-shire. 
Of these three lochs the largest is Loch Doon, 
6 miles long and 2 to 6 furlongs broad, whilst 
Loch Dungeon is quite small, three-fourths of a 
mile long and one-fourth of a mile broad. 

The Loch Grannoch Char is a small race of 
S. willughbit; the specimens I have seen measure 
from 7 to g inches in length, and they are adult 
fish taken when spawning. These have nearly 
the form and proportions of Windermere Char 
10 to 12 inches long, ze they assume the adult 
characters at a smaller size than in Windermere ; 
some of the males have the external sexual char- 
acters very pronounced, the lower jaw projecting 
slightly, and the pectoral fins nearly reaching the 
pelvics. The coloration of the male fish is violet- 
black above, brilliant orange below, with round 
scarlet spots on the sides; the dorsal and caudal 
fins are dusky, and the lower fins reddish with 
more or less distinct white anterior edges: the 
females are similarly but less brilliantly coloured, 
the orange on the belly being sometimes reduced 
to a mere tinge. 

These Char keep in the deeper parts of the lake, 
except for about ten days in the middle of October, 
when they spawn on the shallows. 

The Char of Loch Dungeon is known to me only 
from a single male specimen 6 inches long, a 
plump fish rather noticeable for the weakness of the 
lower jaw and the breadth of the opercular bones 
when compared with the Grannoch Char. Mr. 
Robert Service regards this form as nearer to the 
Grannoch fish than to those of Loch Doon, from 
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which lake he has sent to the British Museum a 
number of specimens, 6 or 7 inches long, captured 
with a fly in the month of May. These are silvery 
fish with a bluish back, rather slender, and very 
similar to young Windermere Char taken early in 
the season, but usually with the paired fins longer, 
the mouth larger, and the opercles narrower. 

In the highlands of Scotland, Lochs Builg in 
Banffshire, Bruiach in Inverness-shire, Morie in Ross- 
shire, Borollan, Loyal, and Baden in Sutherlandshire, 
and Calder in Caithness contain Char which have 
their peculiarities, but which I am not at present 
inclined to separate specifically from S. w¢//ughbit, 
to which also the Char of Loch Fada in North Uist 
is very closely allied. 

In some of these the scales average larger than 
in the Char of the Lake District, and the vertebrz 
are also subject to some variation according to the 
locality. The North Uist form seems to lack spots 
entirely, the bluish-black hue of the back shading 
into the uniform reddish colour of the body below 
the lateral line. 

Ullswater and Haweswater belong to the system 
of the River Eden, and lie somewhat apart from the 
lakes inhabited by the Windermere Char, from 
which they are separated by Helvellyn and Shap 
Fell. The Ullswater Char is believed to be now 
extinct, owing to the pollution of the stream in 
which they spawned by refuse from the mines, but 
Char are still to be found in Haweswater, although 
not very abundantly. 


LONSDALE’S or the HAWESWATER CHAR 
(Salvelinus lonsdalii) is a much smaller fish than 
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that of Windermere, reaching a length of only 7 
inches, and a weight of about 3 ounces. Colonel 
W. H. Parkin, to whom I am indebted for the types 
of this species, which I named after the Earl of 
Lonsdale, informs me that the Char caught in 
Haweswater hardly vary at all in size. Compared 
with the Windermere Char this species is seen to 
differ in the longer and more pointed snout, smaller 
eye, narrower opercular bones, and larger fins. 
Especially noteworthy, however, is the great length 
of the lower jaw, which is much longer than in 
Windermere Char of the same size, and, compared 
with the length of the head, is even longer than in 
large adult examples of the latter species. The 
colour is bluish black above, orange below, with 
numerous orange spots on the sides. The specimen 
meured: (Ply UX, Fig, 1) is amale- 7: inches: long, 
and for comparison a somewhat larger young male 
Windermere Char has been put on the same Plate. 
This Char is said to feed mainly on insects and to 
take the artificial fly freely. 


THE TORGOCH (Salvelinus perisiz) is found in 
three mountain lakes at or near Llanberis in 
Carnarvonshire, and also in Lake Corsygedol in 
Wenonethsivre... The Welsh name “ Torgoch.” 
signifies “Red Belly,” and the specific name ferzszz 
is taken from Llyn Peris, one of the lakes inhabited 
by this fish. The Torgoch was first properly 
described by Dr. Giinther in 1862, and is a rather 
small fish, growing to a length of 9 or I0 inches, 
and averaging 4 to'.6 ounces in weight. . The 
head is long, with the snout somewhat produced and 
pointed, the mouth large and oblique, the lower jaw 
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long and in the males usually projecting, and the 
teeth rather strong; the interorbital region is quite 
flat, and narrower than in the Windermere Char. 
The example figured (Pl. VIII, Fig. 1) is a male, 
gi inches long, from Llanberis. 

In the summer months the Torgochs appear in 
shoals on the surface of the water, their dorsal fins 
just showing ; they are then occasionally taken with 
a fly, but the best sport is obtained in September 
and October, fishing with a worm, either from a 
boat or from the shore; in this way as much as 
45 lbs. has fallen to one rod in a day. 

At Llanberis the lower lake, Lyn Padarn, is deep 
and has a rocky bottom, and towards the end of 
November the Char pass up the small stream which 
connects the two lakes in order to spawn in the 
shallows at the lower part of the upper lake, Lyn 
Peris. It was said by Pennant that the Char of 
Llanberis had all been destroyed by water from the 
copper mines, but he was evidently mistaken. 


THE STRUAN CHAR (Salvelinus struanensis), of 
Loch Rannoch in Perthshire, is known to me from 
fine examples, 7 to 84 inches long, three males and 
two females; the largest of these, a male, is figured 
on Pl. X, Fig. 1. This species differs from those 
previously considered in the short blunt snout and 
inferior mouth; the rounded lower jaw is shorter 
than the upper and included within it when the 
mouth is closed; the maxillary is short and broad, 
only reaching the vertical from the posterior edge of 
the pupil and measuring but little more than one- 
third of the length of the head; the teeth are feeble ; 
the eye is large, its diameter measuring one-fourth 
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or a little less than one-fourth of the length of the 
head, and the interorbital region is narrow and flat, 
not much wider than the diameter of the eye. 

The rather long head (length one-fourth or more 
than one-fourth of the length of the fish) and the 
elevated dorsal fin, the longest ray of which 
measures three-fourths the length of the head in the 
males and a little less in the female, are also 
notable features. The scales in a_ longitudinal 
series number 158 to 180, and there are eight or 
nine branched rays in the dorsal fin, whereas the 
Killin Char, the next to be described, usually has 
ten or eleven. 

This species was first described in 1881 by Sir 
John Gibson-Maitland, who netted over a score of 
them one day in September of that year, when they 
were about to spawn. According to his account 
their coloration is beautiful: above the lateral line, 
black shot with metallic blue, and below it, claret 
coloured, shaded with steel blue; spots, salmon 
colour, indistinct, about twenty above the lateral 
line and sixty on or below it; parr-marks visible; 
dorsal fin without spots, with a black marginal 
band; caudal with a broad dark marginal band; 
anal, greyish, darker below, with a white anterior 
edge; pectoral, claret coloured. 

All the examples captured had their stomachs 
immensely distended with water-fleas (Daphnia 
pulex); their average length was 83 inches, and the 
average weight 3 ounces. 

From the structure of the mouth one would 
suppose that the Struan Char is a bottom feeder; 
the size of the eye also suggests that this species 
lives at considerable depths, and we know that for 
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the greater part of the 9 miles of its length Loch 
Rannoch is a very deep lake, from 350 to more 
than 500 feet deep. 

Other lakes belonging to the Tay system are said 
to contain Char, which may be similar to the Struan. 
Char were at one time pretty plentiful in Loch 
Leven, but have long been extinct, the last being 
captured in 1837; it is noteworthy that this ex- 
tinction followed an extensive drainage operation in 
1830, which reduced the area of the lake to three- 
fourths of its original dimensions, and decreased its 
depth by 43 feet. 


THE Happy (Salvelinus killinensis), of Loch 
Killin in Inverness-shire, is one of the most distinct 
species of Char in the British Isles. Loch Killin is 
quite a small lake, and its greatest depth is only 
67 feet; nevertheless, its Char grow to a considerable 
size, attaining a length of 16 inches. I have figured 
a male of only ‘8 inches (Pl. .X, Mic. 2), forsbemer 
comparison with a Struan of nearly the same size. 

In the blunt snout and the subterminal mouth, 
with the lower jaw shorter than the upper, this fish 
resembles the Struan, but differs from that species in 
the stronger maxillary, the smaller size of the eye, 
and the greater width of the interorbital region. 
It has a rather clumsy form, as the head is large 
and obtuse, and the body deep and but little com- 
pressed. The fins are large, especially in the males, 
and the scales are smaller than in most British 
Char, numbering 180 to 220 in a longitudinal 
series. The coloration is rather sombre, the back > 
and sides olivaceous or plumbeous, the belly silvery 
or yellowish, 
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In some large specimens examined the stomach 
contained pieces of weed, insect larve, and small 
bivalve shells, but in a young fish the stomach was 
filled with small crustaceans—Fx~omostraca. For 
the greater part of the year the Killin Char live in 
the deepest part of the lake, and are never seen; 
but at a certain season—for about ten days in the 
middle of September—they come on to the shallows 
to spawn, 

The following interesting account of this species, 
and of the Char of Loch Corr, was given by the Irish 
geolocist, ‘Thompson, in 1840: “The.Loch Corr 
specimen—a ‘Northern Char’—is in beauty of 
colour and elegance, combined with strength of form, 
the finest example I have seen; it is of a fine deep 
grey on the upper parts, becoming lighter towards 
and below the lateral line, about which it is adorned 
with white spots; on the lower portion of the sides 
it is silvery, and beneath of the most brilliant red. 
This specimen is 16 inches in length, and, with 
another of similar size, was taken by my friend 
when angling with an artificial fly, on the 25th of 
September. The other, which was eaten, was ex- 
cellent and high-flavoured, the flesh firm and red. 
Loch Corr is described to me as a deep mountain- 
lake or basin, less than a mile in length, with rocks 
rising precipitously above it at one part; at another 
it is shallow and sandy, and here this fish is taken 
in some quantity when spawning. A beautiful clear 
river issues from the lake. About 15 miles from 
Loch Corr is Loch Killin, situated in the pastoral 
vale of Stratherrick. Three specimens of Char have 
thence been brought me. They are remarkably 
Bierent from the Loch.,Corr example, are: of a 
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clumsy form, have very large fins like the Welsh 
fish, and are very dull in colour—of a_ blackish 
leaden hue throughout the greater part of the sides, 
the lower portion of which is of a dull yellow, no 
red appearing anywhere. So different, indeed, is 
this fish from the Char of the neighbouring localities, 
that it is believed by the people resident about 
Loch Killin to be a species peculiar to this lake, 
and hence bears another name—‘ Haddy’ being, 
strangely enough, the one bestowed upon it. This 
fish is only taken when spawning, but then in great 
quantities, either with nets, or a number of fish- 
hooks tied together, with their points directed 
different ways. These, unbaited, are drawn through 
the water where the fish are congregated in such 
numbers that they are brought up impaled on the 
hooks. The largest of my specimens is 16 inches 
in length, and others of similar size were brought to 
my friend at the same time, when about a ‘cart- 
load’ of them was taken. The flesh of some was 
white and soft. They contained ova the size of peas. 
At this very time the Char from the neighbouring 
Loch Corr were in high condition. This is one out 
of numerous instances which might be adduced 
respecting the different period of spawning in con- 
tiguous localities.” 

The Char of Loch Roy in Inverness-shire is 
known only from a single specimen 6 inches long, 
captured by Mr. Cholmondeley Pennell in 1862, and 
presented by him to the British Museum. It is in 
every way similar to the Killin Char, except that 
the head is perhaps a little smaller and the scales 
are larger, numbering only 160, instead of 180 to 
220 in a longitudinal series, 
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This resemblance to the Killin Char is interesting ; 
the two lakes are about 15 miles distant from each 
other, and separated by high mountains, but both 
are south of the Glenmore chain of lochs, into which 
the streams which issue from them flow, that from 
Loch Killin into Loch Ness, and the River Roy into 
Loch Lochy. Loch Roy is described by Mr. Pennell 
as a small mountain tarn situated directly below an 
almost perpendicular cliff; he caught the Char witha 
fly in the month of July during a violent snowstorm. 





Fic. 11.—Heads of male ( g ) and female ( ? ) of Large-mouthed Char from 
Ben Hope. 


THE LARGE-MOUTHED CHAR (Salvelinus mazxil- 
farts), of a small isolated loch under Ben Hope in 
Sutherlandshire, is a very distinct species, to which 
I have given the name S. maxi/laris, on account of 
the notable length of the maxillary, which extends 
back far beyond the eye in adult males; the head is 
longer and the interorbital region narrower than in 
the Windermere Char. As will be seen from the 
accompanying figures, the sexual differences are well 
marked. 

The colour of the back and sides, with the dorsal 
and caudal fins, dark plumbeous; belly, brilliant 
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orange; small orange spots on the sides, mostly 
below the lateral line; pectorals, greenish with a red 
margin; pelvics and anal, reddish, with a white 
anterior edge; caudal with an orange margin. 

Eleven examples sent to me by Mr. John Murray 
measure 8 to I1 inches in total length; from these I 
have selected for illustration (Pl. XI, Fig. 1) a male 
of to inches. Three female fish about 8 inches long, 
from Loch Stack, are very similar to the Ben Hope 
Char, but until I have seen male specimens from 
this locality I cannot be certain that the fish of the 
two lochs are identical. 


MALLOCH’S CHAR (Sa/velinus mallochi) is another 
Sutherlandshire form which occurs in Loch Scourie, 
where four examples, 8 to 12 inches long, were 
captured by Mr. P. D. Malloch, the well-known 
naturalist of Perth, in whose honour I named the 
species. The largest of these, a male, is figured on 
Pl XA ise 2. | 

This is a rather short-headed, blunt-snouted, and 
small-mouthed Char, with small scales (188 to 200 
in a longitudinal series), The lower jaw is obtusely 
pointed anteriorly and slightly shorter than the upper 
even in adult males; the paired fins are short. The 
back and sides are slate coloured, covered with numer- 
ous pale spots, the belly whitish, tinged with orange. 

As has been mentioned above, the Char of Lochs 
Scourie and Stack and of the loch under Ben Hope 
have a larger number of vertebree (63 or 64) than 
those of the rest of Sutherlandshire (59 to 61). 


THE ORKNEY CHAR (Salvelinus inframundus) is 
a well-defined species, which has the interest that it 
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is probably extinct. It used to inhabit the Loch of 
Hellyal in the Islarid of Hoy, and -in 1862 Dr. 
Trail captured two of them, fishing with a worm. 
These are both males, 7 to 8 inches long, and are 
now in the British Museum; one of them is shown 
onl, XII, Fis: 2. 

In the rather slender body, the blunt snout, and 
the rounded lower jaw included within the upper, 
this species resembles the Rannoch Char; but there 
the resemblance ceases, for the head is short, the 
eye small, the interorbital region convex and rather 
broad, and the fins small; moreover, the caudal 
peduncle is more slender than in the Struan, twice 
as long as deep. 

During the last few years Mr. William Cowan 
has very kindly made several attempts on my behalf 
to get more examples of this interesting fish, but 
without success. Mr. P. Middlemore, who owns the 
lake, has also made unsuccessful efforts to catch 
some Char; none have been captured since he has 
been the proprietor, and he believes they are extinct. 
Char are not known from any other lakes in the 
Orkneys. 


THE SHETLAND CHAR (Salvelinus gracillimus) is 
also a very distinct form. It is found in the Loch 
of Girlsta, Tingwall, whence some have been sent to 
me by Mr. J. S. Tulloch, who tells me that Girlsta 
is) thc-only Char loch “in the’. Shetlands.. This 
species has the body more elongate than any other 
Char, the greatest depth being contained from five 
and a half to six and a half times in the length of 
the fish, measured to the base of the caudal fin; 
the form of the snout, blunt and somewhat truncated, 
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is also peculiar; the lower jaw is not, or scarcely, 
shorter than the upper, the eye is rather large, and 
the fins are well developed. The colour of the 
back and sides, with the dorsal and caudal fins, is 
bluish grey, that of the belly silvery or orange; 
orange spots are present on the sides. 

This is a small species, attaining a length of 8 
inches; the male example figured (Pl. XII, Fig. 1) 
measures an inch less. 


COLE’S CHAR (Salvelinus coliz), originally described 
by Dr. Giinther in 1863, from Lough Eask in 
Donegal, is now known to inhabit the neighbouring 
Lough Derg, several lakes in Connaught, Lough 
Gortyglass in Clare, and Lough Currane in Kerry. 
In Donegal and in the small lakes of Connemara it 
grows to a length of about 8 inches, but in Loughs 
Conn, Mask, Corrib, and Gortyglass specimens a foot 
long are to be met with. 

Cole’s Char is almost identical with the Winder- 
mere Char, and were it not that it exhibits very 
constant characters in widely separated localities 
in Ireland, it might well be placed as a race of 
S. willughbiz, It has the body moderately elongate 
(the greatest depth contained four to five times in 
the length of the fish, without the caudal fin); the 
caudal peduncle rather slender, its least depth about 
two-fifths the length of the head; the snout sub- 
conical, decurved, with the jaws equal anteriorly ; 
the mouth moderately large, the maxillary extending 
a little beyond the eye in males of 12 inches; the 
interorbital region a little convex and broad (its 
width one-third the length of the head in the adult 
fish); the pectoral fins not very long, extending 
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from one-half to nearly three-fourths of the distance 
from their base to the origin of the pelvic fins; and 
the scales comparatively large, 138 to 168 in a 
longitudinal series. 

The coloration of examples from Lough Eask 
has been described as bluish black above, silvery or 
orange below, with orange spots on the sides, but I 
have been told by Mr. A. Matthews that the Conne- 
mara fish are greenish, with the spots on the sides 
white. 

In Lough Eask the Char spawn in November, and 
at that time were formerly taken in huge quantities 
by the country people. 


GRAY’S CHAR (Salvelinus grayt), the so-called 
“Freshwater Herring” of Lough Melvin in Fer- 
managh, originally described by Dr. Giinther in 
1862, has an average length of 10 to 12 inches, and 
differs from Cole’s Char in having the body usually 
more compressed and deeper (depth 34 to 4 inches 
in the length), the caudal peduncle shorter and 
deeper (its least depth nearly one-half the length of 
the head), the pectoral fins usually longer (extending 
two-thirds to nine-tenths of the distance from their 
base to the pelvic fins), the scales sometimes a little 
larger (128 to 162 in a longitudinal series), and the 
vertebree fewer (58 to 60 instead of 62 or 63); the 
example figured (Pl. XIII) is a male, to inches 
long. 

In most of the species of Char the females are 
distinguished from the males by the less brilliant 
coloration, the smaller head, blunter snout, shorter 
maxillary, and weaker lower jaw, and by the lesser 
development of the fins; in some of the British 
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forms these sexual differences are very marked. 
In the Lough Melvin Char, however, it is almost 
impossible to distinguish the sexes from external 
characters, as was recognized so long ago as 1841 
by Thompson, from whose account of this species 
we extract the following :— 

“To the kind attention of Viscount Cole I am 
indebted for twelve char from Lough Melvin, sent 
immediately after capture. In the accompanying 
note, dated November 15, his lordship remarked, 
‘I can procure you any number you wish, as the 
people are now taking them in cartloads; the flesh 
of such as I send is white and soft, and different 
from what that of char is in any other lough.’ 

“These specimens, which are in a fresh state and 
excellent condition for examination, are all from 10 
to 12 inches in length, and differ greatly from those 
of Loch Grannoch in presenting little or no beauty 
of appearance. The upper half of the body, in both 
sexes, is of a dull blackish lead colour, unrelieved 
by spotting in any but three or four individuals, 
which exhibit a considerable number of minute spots 
which are merely of a paler shade than the surround- 
ing parts, and consequently inconspicuous; for more 
than half the space between the lateral line and 
ventral profile they are of a dull lead colour, without 
any spots except in the individuals just noticed ; 
the lower portion of the sides varies in individuals 
from a pale to a rich salmon colour, which latter is 
seen in only one or two examples. The dorsal fins 
are of a uniform grey and transparent; in some, 
when closely examined, there appear roundish spots 
of a paler colour; pectorals dusky grey, darker 
towards the tips, except at the lower portion, which, 
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partaking of the colour of the part of the body on 
which it rests, is of a pale pinkish white; ventrals 
in the brighter-coloured individuals with a white 
marginal line; in the duller-coloured examples this 
does not appear, but all have the two or three first 
rays and their connecting membrane dusky, and the 
remainder red and of a deeper hue than on any part 
of the body; anal fin partaking at the base of the 
colour of the part of the body to which it is attached, 
dusky towards the tip; white margin to the first ray 
in some of the brighter-coloured specimens only ; 
caudal fin grey, of different shades in all, in the 
brightest individual varied with red, which appears 
at the base of the lower lobe. 

“The males are generally more gracefully formed 
than the females, and most of them rather brighter 
i” colour, but: there is no external character so 
strikingly different as to lead to a certain knowledge 
of the sex ; some of the largest-finned are females— 
in the Loch Grannoch char the males had much the 
larger fins and the sex was as unerringly distin- 
guished by the colour as by the form, the accuracy 
of the distinction in both cases being established by 
dissection. 

“The milt and roe were in these specimens ready 
for exclusion. The remains of food were found in 
only one out of the twelve specimens, and appeared 
to be a portion of the case of a caddis worm. The 
vertebre, as reckoned in two specimens, male and 
female, were sixty in number. 

“Lord Cole informs me that this fish is called 
‘Freshwater Herring’ at Lough Melvin, although 
in the same part of the country the term ‘char’ is 
applied to the more ordinary state of the species as 
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taken in other lakes. Its differing from the so- 
called char, in being an insipid bad fish for the table 
and pale in the flesh, is the chief reason of its being 
considered distinct from it.” 


TREVELYAN’S CHAR (Salvelinus trevelyani) was 
described from a single male specimen, 8 inches in 
length, figured on Pl. XIV, Fig. 1. This was sent 
to me in 1906 from Lough Finn in Donegal, by 
Major H. Trevelyan. It is distinguished from Cole’s 
Char by the longer head, narrower interorbital 
region, produced pointed snout, and strong denti- 
tion. 

I have recently received a second smaller example, 
a female, from Captain J. S. Hamilton, which proves 
that in this form the sexes differ considerably, for, 
having a smaller head, a shorter and blunter snout 
and weaker teeth than the male fish, this specimen 
is quite as similar externally to a male Cole’s Char 
as to the male of its own species. | 

Of the British species the Haweswater Char (S. 
lonsdalit) shows considerable resemblance to this 
one, but has the snout shorter, the teeth smaller, 
the fins larger, etc. Char have been recorded, but 
not described, from a number of loughs in northern 
Donegal, and it may be that Sa/velinus trevelyanz is 
the species which inhabits them. 


SCHARFF’S CHAR (Salvelinus scharffi), from Lough 
Owel in Westmeath, was recently described by me 
from one example, nearly a foot long, in the collec- 
tion of the Dublin Museum, lent to me by Dr. R. 
‘Scharff. This species has the broad head and short 
snout of Cole’s Char, from which it differs in that 
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the snout is more acutely conical, the mouth smaller 
and more oblique, etc., and in the smaller scales, 
which number 186 in a longitudinal series. It is a 
silvery fish, with the back bluish grey. 

In 1851 Thompson was informed that Char were 
common in Lough Owel. Mr. Black, a gamekeeper, 
had seen sixty to seventy dozen taken in a draught- 
net in the summer, and in June he had seen two 
dozen taken in a day with the natural and artificial 
fly, particularly the former, the “ green drake” being 





Fic. 12.—Head of Scharff’s Char. 


the favourite; in these cases the fly was sunk three 
or four feet beneath the surface. For a few suc- 
cessive years not a Char would be taken in the lake, 
and then they would again appear to be as numerous 
as ever. Mr. Black described them as “very round 
in the body,” and this applies well to the specimen 
now in the Dublin Museum; he gave the usual 
weight as 1+ to 2 lbs. but thought he had seen 
some of 3 lbs. 

Char have been recorded from Loughs Ennel and 
Belvidere in Westmeath, Eaghish in Monaghan, 
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Drumlane in Cavan, and Loughnabrach in Long- 
ford, none of which are very far from Lough 


Owel. 
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Fic. 13.—Anterior branchial arch of Cole’s Char (a) and Coomasaharn Char 
(4), showing the difference in length and number of the gill-rakers. 





THE COOMASAHARN CHAR (Salvelinus fimbriatus) 
takes its specific name (fmbriatus, fringed) from the 
long and numerous gill-rakers. In other Irish Char 
eleven to sixteen may be counted on the lower limb 
of the anterior branchial arch, but in this species 
eighteen or nineteen. This form is known only 
from a single female example, 6 inches long, from 
Lough Coomasaharn in Kerry; it is very similar to 
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Fic. 14.—Head of Coomasaharn Char. 


Cole’s Char, but has the interorbital region flatter 
and narrower, its width only a little more than one- 
fourth of the length of the head. 
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THE BLUNT-SNOUTED IRISH CHAR (Salvelinus 
obtusus) is known from Loughs Luggala and Dan in 
Wicklow, and Killarney and Acoose in Kerry. It 
is distinguished from other Irish Char by the short, 
blunt snout and the rounded lower jaw, which is 
included within the upper when the mouth is closed ; 
in most other characters it agrees with Cole’s Char, 
but has the interorbital region narrower and flatter, 
its width being contained three and one-third (adult) 
to three and three-fourth times (young) in the 
length of the head, whilst the anal fin is usually 
longer. 

This species attains a length of 8 inches, and a 
male specimen of that size from Killarney is figured 
fee, Pic, 2). It is not unlike the Struan (5. 
struanensis) of Loch Rannoch; on comparison I find 
that it differs especially in the shorter head, always 
less than one-fourth of the length of the fish and the 
narrower but longer maxillary, which in males of 8 
inches reaches the vertical from the posterior edge 
of the eye, and measures two-fifths the length of 
the head ; also the scales are usually larger, number- 
ing -142 to 166 in a longitudinal series, and the 
dorsal fin is lower, the longest ray measuring two- 
thirds the length of the head or less. 

Char are said to occur, or to. have ‘occurred; m 
several lakes in Kerry, Cork, and Waterford, which 
will probably prove in some cases to contain Sa/ve- 
linus obtusus. Smith, in his Hzstory of Waterford, 
quoted by Thompson, wrote: “In these mountains 
[Cummeragh] are four considerable loughs, two of 
which are called by the Irish Cummeloughs and the 
other two Stilloges, the largest of which contains 
about five or six acres. In these loughs are several 


110 BRITISH FRESHWATER FISHES 


kinds of trout; and in the former is a species of fish 
called charrs, about 2 feet long—the male grey, the 
female yellow bellied ; when boiled the flesh of these 
charrs is as red and curdy as a salmon, and eats 
more delicious than any trout.” In 1839 Thompson 
was informed that in the lakes at the source of the 
River Lee in Cork, formerly celebrated for their fine 
Char, which were abundant, these could not be pro- 
cured, and had become nearly if not quite extinct, 
their destruction being attributed by people in the 
neighbourhood to the increased numbers of Pike. 

One other Char, certainly extinct, completes our 
account of the Irish fishes of this group, and this is 
the so-called “ Whiting ” of Lough Neagh, described 
and figured in 1812 in Dubourdieu’s History of the 
County of Antrim. There can be no question that 
this fish was a Char, as its appearance, habits, 
season for capture, etc., were well described. In 
1837 Thompson offered a handsome reward for a 
Lough Neagh Whiting, but in vain. He was told 
that none had been taken for ten years, but that 
ten years before that they were abundant; as 
many as five hundred had been taken in a draught 
of the net, and this not in the breeding season. A 
deep part of the lake, 36 fathoms, was called the 
Whiting-hole, from being the chief haunt of the 
species. The causes of its extinction were unknown, 
although overfishing had been suggested. 

To conclude the account of the Char, mention 
must be made of the so-called Brook Trout (Sa/ve- _ 
linus fontinalis) of Canada and the Northern United 
States, which has been introduced into some English 
streams. This species is easily recognized by its 
coloration, the back, with the dorsal and caudal 
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fins, being mottled or barred with black or dark 
olive. 

The Huchen (//ucho hucho) of the Danube is a 
large predaceous fish, silvery and black spotted like 
the Salmon, but structurally more nearly related to 
the Char. The vomer has a raised head, with a 
hollowed out depression behind it, but the vomerine 
teeth form a regular transverse series, connecting 
those of the palatines, whereas in the Char they are 
arranged more or less definitely in the form of a Y. 
It is to be hoped that attempts to introduce this 
species into the Thames will prove unsuccessful. 


CHAPTER ¥1I 
WHITEFISH AND THE GRAYLING 


Whitefish. The British species : the Lochmaben Vendace— 
the Cumberland Vendace—the Lough Neagh Pollan—the 
Lough Erne Pollan—the Shannon Pollan—the Powan—the 
Schelly—the Gwyniad—the Houting—the Grayling 


HE Whitefish, or Salmonoid fishes of the 

genus Coregonus, differ from Salmon, Trout, 

and Char in their larger scales, and in having the 

mouth small, with the teeth very minute or absent; 

they are very like Herrings in general appearance, 

but the presence of an adipose dorsal fin indicates 
their pertinence to the Salmon family. 

The Whitefish resemble the Char in their dis- 
tribution, inhabiting the northern parts of North 
America, Europe, and Asia, and on the continent 
of Europe ranging southwards to the alpine lakes 
of Switzerland and the Tyrol; most of the rather 
numerous species are freshwater fishes, but in arctic 
regions they are marine, entering the rivers for 
breeding purposes, and some of the more southern 
forms also still retain this migratory habit. 

Whitefish are seldom caught by the angler in 
Europe, although some of the American species are 
said to rise to the fly; however, they are valued as 
food, and are netted in all localities where they 
occur in sufficient number. 
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The British and Irish forms of Whitefish may be 
grouped as follows :— 


flower jaw projecting— Vendaces 


terminal, with the}. 
f (jaws equal in front—Pol/an 


Mouth) <ubterminal or in- [ vertically or somewhat obliquely truncated 
ferior, with 4 —FPowan, Schelly, and Gwyntad 
“PE 


snout oduced, conical—ouding 


THE VENDACE OF LOCHMABEN (Coregonus 
vandesius) apparently derives its name from the 
old French word “ Vendese,” the modern equivalent 
of which is “ Vandoise,” the Dace. 

The pretty little town of Lochmaben in Dumfries- 
shire has no less than seven lochs in its immediate 
vicinity, and is actually built on the banks of three 
of these——the Castle, Kirk, and Mill Lochs, the first 
and last of which are inhabited by the Vendace 
M@he Castic. Loch; ‘so named from) the ruins: of 
Bruce’s Castle on its banks, is by far the largest, 
but it is of no great size, and one can easily walk 
right round it in an hour; its greatest length is three- 
fourths of a mile, and its breadth nearly as much; this 
loch is not more than about 20 feet deep, whereas 
the much smaller Mill Loch (3 furlongs long and 
14 broad) is said to have a depth of 70 feet. 

The Vendace is a small fish, reaching a length 
of only 9 inches, and in form and coloration shows 
considerable resemblance to a Herring. The body 
is fusiform, but compressed; the head is pointed, 
with the mouth oblique, the maxillary extending to 
below the anterior part of the eye, and the lower 
jaw projecting; the branchial arches are furnished 
with numerous long and slender gill-rakers. 

In these features the Vendace agrees with some 
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migratory species which ascend the Siberian rivers 
from the Arctic Ocean and with several continental 
forms inhabiting the countries round the Baltic; but 
it differs from all of these in the larger scales, which 
number only from sixty-two to seventy-three in a 
longitudinal series and six or seven between the lateral 
line and the base of the pelvic fin, and in the more 
posterior position of the dorsal fin, the origin of which 
is nearly equidistant from the end of the snout and 
the base of the caudal fin, and is not or but little 
in advance of the pelvic fins; the rather deep body 
and the large fins are also notable characteristics of 
this species, which is usually a silvery white fish 
with the back greenish blue; sometimes the dark 
colour of the back extends down to the lateral line, 
below which the body may be of a golden tint. 

The Lochmaben Vendace is gregarious, swimming 
in shoals; its food consists mainly of minute shrimp- 
like organisms—Ex/omostraca—which abound in the 
lakes, and which may occasionally be supplemented 
by small insects, larva, etc. The shoals retire to 
the deeper parts of the lakes in warm weather, and 
at the end of the summer approach the shores to 
spawn, which they do usually in November, when 
they are frequently seen at the surface of the 
water. 

They are captured by means of sweep-nets with 
a small mesh, and it has been observed that in the 
summer they are most successfully taken during a 
dull day and in a sharp breeze, when they forsake - 
the depths and swim near the edges of the lochs in 
a direction contrary to the wind. Formerly a club, 
consisting of twenty or thirty of the neighbouring 
gentry, used to meet annually in July to enjoy the 
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sport of fishing, and afterwards feasted on the 
catch. 

According to Mr. Robert Service, a second club, 
the St. Magdalene’s Vendace Club, was on some- 
what democratic lines ; occasionally as many as two 
thousand people assembled at the fishing, and various 
athletic sports were engaged in after the netting was 
over for the day. 

Both Vendace clubs became defunct, but about 
four years ago one was re-established, but so far 
has not had a very successful career, the annual 
netting procuring only about half a dozen Vendace 
on each occasion. When I was at Lochmaben, it 
was explained to me that this probably did not 
indicate that the fish were getting scarce, but was 
due to the fact that the fishermen had not had the 
good fortune to strike a shoal. 

The Vendace is a great delicacy, resembling the 
Smelt in flavour, but its reputation as a food-fish 
is enhanced by its restricted distribution and the 
difficulty of procuring it. 

The inhabitants of Lochmaben look upon the 
Vendace as a mysterious fish peculiar to their lakes, 
a fish in which they take a pride, and one concerning 
which there are many curious traditions. 

The legend that the Vendace was introduced 
from the Continent by Mary, Queen of Scots, who 
visited Lochmaben in 1565, is still believed in by 
a number of people. The improbability that in 
those days so delicate a fish could have been 
brought so great a distance and successfully estab- 
lished in strange waters, and the fact that the fish 
is unknown on the Continent, although a closely 
related form inhabits Derwentwater, sufficiently dis- 
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pose’ of this curious tale, the origin of which can 
only be understood by a visit to this part of 
Scotland, which may almost be regarded as 
dedicated to Queen Mary, so numerous are the 
castles where she stayed, the hills by which she 
rode, and the ports whence she embarked, according 
to local traditions. 

The idea once prevalent that if a Vendace was 
taken from the water it would die, and its immediate 
return prove of no avail, was disproved by keeping 
some alive for an hour or two in a bucket of water, 
and I was told that some had even been transported 
and turned alive into Lochleven, but that nothing 
more had been seen of them. The belief that these 
fish were able to exist without food was due no 
doubt to the fact that they were never seen feeding, 
and could not be caught by bait. 

The lochs at Lochmaben contain a number of 
other species of fish, including Perch, Roach, Chub, 
Bream, and Pike; the last named is said to be very 
destructive to the Vendace. The right of fishing in 
all the lochs was granted to the burgh of Lochmaben 
by a charter of James VI, and this privilege is still 
enjoyed by the townspeople. 


THE CUMBERLAND VENDACE_ (Coregonus 
gracilior) inhabits Derwentwater and Bassenthwaite 
lakes; it is of the same size as and is closely 
related to the Lochmaben species, but as a rule 
has a more slender body, a shorter head, and smaller 
fins, whilst the dorsal fin has usually more rays. 
The number of scales in a longitudinal series (sixty 
to seventy-two) and of branched rays in the anal fin 
(nine to twelve) is the same in both forms, The 
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differences 
inus-—— 
LOCHMABEN VENDACE 


(Coregonus vandesius) 


The depth of the body is 
contained three and two-thirds 
to four and one-fourth times 
in the length of the fish, the 


length of the head four and | 
one-third to four and two- | 


third times. 

The caudal peduncle is once 
to once and a half as long as 
deep. 

The longest dorsal ray is as 
long as or a little shorter than 
the head, and the pectoral fin 
extends considerably more 
than one-half of the distance 
from its base to the pelvic fins. 

The dorsal fin has seven or 
eight, rarely nine, branched 
rays. 


between the 





rt? 


two may be tabulated 


CUMBERLAND VENDACE 
(Coregonus gracilior) 


The depth of the body is 
contained four to five times in 
the length of the fish, the length 
of the head four and one-half 
to five times. 

The caudal peduncle is once 
and a half to twice as long as 
deep. 

The longest dorsal ray is 
shorter than the head, and the 
pectoral fin does not usually 
extend much more than one- 
half of the distance from its 
base to the pelvic fins. 

The dorsal fin has nine, 
sometimes eight or ten, 
branched rays.! 


These differences are illustrated on Plate XV, 


where examples of the two forms, in each case about 
6 inches long, are figured. 

At one time Vendaces were plentiful enough in 
Derwentwater and Bassenthwaite; thus in 1856 
Davy wrote that during the preceding eight years 
a good many had been netted in both lakes. 

At the present day they are generally considered 
to be scarce, but Mr. H. A. Beadle, a keen local 


1 T have counted the dorsal fin-rays in quite a number of Vendace, 
and the result is as follows: Of 30 Lochmaben Vendace, 6 had 7, 21 
had 8, and 3 had 9 branched rays in the dorsal fin, and of 14 Derwent- 
water Vendace 3 had 8, 9 had 9, and 2 had Io branched rays in the 
dorsal fin, 
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angler and naturalist, told me recently that he had 
seen shoals of fish swimming near the surface in 
Derwentwater, which he believed to be Vendace. 
Certainly they are never caught by anglers, but the 
net fishermen do not try for them, and so far as I 
could gather from conversation with them they 
thought that to catch Vendace they would have to 
use a net of smaller mesh and fish farther from the 
shore than they are allowed to do at present. It was 
curious to come from Lochmaben, where the Cum- 
berland Vendace had never been heard of, and to talk 
with the Derwentwater boatmen, who knew not of the 
Lochmaben Vendace, but were well acquainted with 
their own species, although they never see it except 
on the rare occasions when one is found, dead or 
dying, either floating on the water or washed ashore. 


THE POLLAN (Coregonus pollan) of Lough Neagh 
probably gets its name from the same source as the 
Pollack, ze. the Celtic word Pollag, Whiting. It 
differs from the Vendaces in several respects; the 
mouth is less oblique and the lower jaw does not 
project beyond the upper; the scales are smaller, 
numbering seventy-four to eighty-six in a longi- 
tudinal series, and seven and a half to nine between 
the lateral line and the base of the pelvic fins; the 
dorsal fin is placed a little farther forward, and the 
pelvic fins are inserted in or a little in advance of 
the vertical from the middle of its base. There are 
nine to eleven branched rays in the dorsal fin and 
eight to eleven in the anal; the fins are com- 
paratively small, the longest dorsal ray measuring 
about two-thirds the length of the head, the pectoral 
extending about one-half of the distance from its 
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base to the pelvics. The coloration is silvery, with 
the back bluish, and the fins more or less blackish. 

The Pollan is not very different from an arctic 
marine species, which enters the rivers of Siberia; 
but there are no European Whitefish at all closely 
related to it. The Pollan usually average g or 10 
inches in length, and specimens of this size weigh 
about 6 ounces. The Irish naturalist, Thompson, 
mentioned one of 23 Ibs., the largest he had heard of. 

The staple food of the Pollan appears to be a minute 
Entomostracan (JZyszs relicta), but examination of 
their stomachs has shown that they also appreciate 
insect larve, shrimps, small bivalves, and the fry of 
other fishes; they have sometimes been taken with 
the artificial fly. 

The Pollan spawn in November and December, 
choosing a place where the bottom of the lake is 
hard or rocky; during the spring, summer, and 
autumn they approach the shore in large shoals, 
and are netted in considerable numbers. Thompson 
records that in the first week of September, 1834, 
more than seventeen thousand were taken on one 
day by three or four draughts of the net, and were 
all sold on the spot at the rate of 3s. 4d. a hundred 
(123 fishes). At the present day they are exported 
to England, and are esteemed a well-flavoured fish 
when fresh, but they do not keep well. It may be 
mentioned that Lough Neagh is the largest lake in 
the British Isles, and that Lough Erne, which also 
contains Pollan, almost rivals it in size. 


THE LOUGH ERNE POLLAN (Coregonus altior) 
differs from the Pollan of Lough Neagh chiefly in 
that it is usually a deeper fish, and often has the 
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scales more numerous in a transverse series. 


BRITISH FRESHWATER FISHES 


The 


characters in which the two forms are not identical 


may be compared thus— 


LouGH NEAGH POLLAN 
(Coregonus pollan) 


Depth of body contained 
three and three-fourths to four 
and one-half times in the length 
of the fish; caudal peduncle 
once and one-half to twice and 
one-fourth as long as deep. 
Maxillary extending to below 
anterior one-third of eye or 
beyond. Seven and one-half 
to nine scales between lateral 
line and base of pelvic fin, 


LOUGH ERNE POLLAN 
(Coregonus altior) 


Depth of body contained 
three and one-third to four 
times in the length of the fish ; 
caudal peduncle once and one- 
fourth to once and two-thirds 
as long as deep. Maxillary 
extending to below anterior 
one-fourth or one-third of eye. 
Eight and one-half to ten 
scales between lateral line and 
base of pelvic fin, twenty-one 


nineteen to twenty-two round 
the caudal peduncle. 


to twenty-four round the caudal 
peduncle. 





This form is not so abundant as the Lough Neagh 
Pollan, but still occurs in sufficient numbers to be 
occasionally netted for the market, fetching 8d. 
per Ib. in Belfast and 1od. per Ib. in England; in 
size it averages somewhat larger than the Neagh 
fish; the example figured (Pl. XVI), nearly a foot 
long, is one of a fine series of Lough Erne Pollan 
kindly sent to me by Major H. Trevelyan. 


THE SHANNON POLLAN (Coregonus elegans) 
inhabits the lakes of the Shannon system, especially 
Loughs Ree and Derg. It has the elongate body 
of the Neagh Pollan combined with the shorter 
caudal peduncle of the Erne fish; the mouth is 
smaller than in either, the maxillary extending only 
a little beyond the vertical from the anterior margin 
of the eye; the scales number seventy-eight to 
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ninety-two in a longitudinal series, usually nine or 
ten, sometimes eight, between the lateral line and 
the base of the pelvic fin, and twenty-two to twenty- 
six round the caudal peduncle. 

Previous to the drainage of the Shannon in 
1845-46 this fish was fairly abundant, but it is now 
fare; one from Lough Ree, 15 inches long, is said 
to be the largest taken for years. Thompson says 
the Shannon fishermen called the fish a “ Cunn,” 
and believed that it migrated to the sea, merely 
conjecturing this because they caught them in the 
eel-nets at the time that the Eels were descending. 

Pollan have been reputed to inhabit Lough Corrib, 
but if so they are very scarce; one said to have 
come from that lake, on rather doubtful authority, 
is in every way similar to those from the Shannon. 
In 1852 Mr. Ffennell is said to have exhibited 
Pollan from Lough Neagh and from Killarney to 
the Dublin Natural History Society, and to have 
directed the attention of the meeting to the difference 
in shape of the head and of the gill-covers in the 
specimens from the two localities. This is the only 
evidence forthcoming as to the occurrence of Pollan 
in Killarney; recently the lake has been tried by 
Mr. Holt with suitable nets, but without any positive 
result, so that it seems possible that in this case 
Shad may have been mistaken for Pollan. 


THE POWAN (Coregonus clupeotdes) inhabits Loch 
Lomond, one of the largest and most picturesque 
lakes in Scotland, and also the neighbouring Loch 
Eck; its native name seems to be a variation of 
the word “pollan,” and it is also known as the 
Freshwater Herring, this latter title justifying the 
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specific name c/upeordes given to it by the French 
naturalist Lacepede in 1803. 

In form and coloration the Powan is very similar 
to the Pollan of Lough Neagh, from which it differs 
especially in having the mouth smaller and sub- 
terminal or inferior, with the maxillary just reaching 
the vertical from the anterior edge of the eye, and 
with the lower jaw included within the upper. The 
snout is vertically or somewhat obliquely truncated, 
and the fins are larger than in the Pollan, the 
longest dorsal ray measuring from four-fifths to 
seven-eighths of the length of the head, and the 
pectoral extending more than one-half of the distance 
from its base to the pelvics. 

The usual length of the Powan in Loch Lomond 
‘is about a foot, but it grows to 18 inches or more, 
sometimes attaining a weight of 2 lbs.; in Loch 
Eck it is smaller, and three examples from that 
locality sent to me by Professor D’Arcy Thompson 
are only 8 or g inches long; one of these is figured 
Glee Gg GO ce 

Parnell’s account of this species, written in 1838, 
is as follows: “These fish are found in Loch 
Lomond in great numbers, where they are named 
Powan or Freshwater Herring. They are caught 
from the month of March until September with large 
drag-nets, and occasional instances have occurred 
in which a few have been taken with a small 
artificial fly; a minnow or bait they have never 
been known to touch. Early in the morning and 
late in the evening large shoals of them are observed 
approaching the shores in search of food, and rippling 
the surface of the water with their fins as they 
proceed. In this respect they resemble in their 


THE SCHELLY Rae 


habits the Lochmaben Vendace and the common 
salt-water Hlerring, They are never seen under 
any circumstances in the middle of the day. From 
the estimation these fish are held in by the neigh- 
bouring inhabitants they are seldom sent far before 
they meet with a ready sale, and are entirely 
unknown in the markets of Glasgow. In the 
months of August and September they are in the 
best condition for the table, when they are con- 
sidered well-flavoured, wholesome, and delicate food. 
They shed their spawn from October to December, 
and remain out of condition until March.” 

In 1891 Mr. A. Brown published some additional 
details; the Powan were still very numerous; he 
describes them as having a strong odour like the 
Smelt, so that in the summer and autumn, when 
they float in large shoals at the surface, the sur- 
rounding air for a distance is tainted with their 
scent. Owing to their sluggishness and their habit 
of lying near the surface they are a favourite food 
of gulls and cormorants. They feed on entomos- 
traca, insects, worms, and weeds, and spawn in the 
shallow bays on stones or gravel; in the middle of 
the summer, fry about 2 inches long may be seen 
in the creeks. 


THE SCHELLY (Coregonus stigmaticus) is said to 
derive its name from its conspicuous scales; it 
inhabits Haweswater in Cumberland, Ullswater in 
Westmorland, and the Red Tarn, a small lake on 
fie side of Helvellyn, at a heicht of 2356 feet; 
all three lakes belong to the system of the Eden. 
The Schelly is so closely related to the Powan that 
many authors have considered them identical. 


124 BRITISH FRESHWATER FISHES 


This form is distinguished by small blackish spots 
on the back and sides, which are in some specimens 
few and indistinct, in others very numerous, and 
present also on the head and in transverse series on 
the dorsal and caudal fins. The body is usually 
deeper and the interorbital region broader than in 
the Powan; the branched rays in the anal fin 
number ten to twelve (nine to eleven in the Powan) 
and the scales round the caudal peduncle twenty- 
two to twenty-four (twenty to twenty-two in the 
Powan). ; 

Accounts of the habits and food of this fish are 
very similar to those which have been given for the 
Powan. It is scarce in Ullswater, but still abundant 
in Haweswater, where it is netted; it reaches a 
length of 15 inches. 


THE GWYNIAD (Coregonus pennant), of Bala 
Lake in Merionethshire, takes its name from the 
Gaelic gzwyn, white; it has a somewhat larger eye 
than either the Powan or the Schelly; it further 
differs from them in that there are usually nine or 
ten (rarely eight) longitudinal series of scales on 
each side between the lateral line and the base of 
the pelvic fin, whereas the Powan and Schelly have 
seven to nine, the latter number being rare. The 
anal fin has eleven to thirteen branched rays. 
The Gwyniad attains a length of 16 inches; its 
habits appear to resemble those of the Powan. 

The Powan, Schelly, and Gwyniad are represented 
by several very similar forms in the lakes of 
Scandinavia and Central Europe, including the 
“ Blaufelchen” (C. wartmannz) of the Lake of 
Constance. A migratory arctic species (C. muksun), 
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which runs up the rivers of Siberia, is also closely 
related to these fishes. 


THE HOUTING (Coregonus oxyrhynchus) is at once 
recognizable by means of the produced pointed 
snout; its name appears to be a Dutch corruption 
of Whiting. It is a marine fish, common from 
Scandinavia to Holland, and is often seen on the 
London market. It spawns in fresh water, and 
occasional examples have been taken in British 
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Fic, 15.—Head of Houting. 


rivers; three recorded by Day were from Lincoln- 
shire, the Medway, and Chichester, and since then 
several have been captured in the Colne. The 
Houting grows to a length of 16 inches. 


THE GRAYLING (7/ymallus thymallus) belongs to 
a genus especially characterized by the rather long 
dorsal fin, with seventeen to twenty-five rays, the first 
four to ten of which aresimple. As in the Whitefish 
the scales are moderately large, whilst in the size of 
the mouth and the strength of the teeth the fishes of 
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this genus are intermediate between the Trout and 
the Whitefish. There are about seven closely related 
species inhabiting North America, Europe, and 
northern Asia, especially in arctic or alpine streams. 

Our species has the body rather elongate and 
moderately compressed, with the profile convex from 
the snout to the dorsal fin; the head is short and 
subconical, with the mouth subterminal and rather 
small, the maxillary about reaching the vertical 
from the anterior edge of the eye; the “teethvate 
small, pointed, in a single series in the jaws, on the 
anterior part of the vomer and the palatines; the 
diameter of the eye measures about one-fourth of 
the length of the head; the dorsal fin is longer than 
high, with the free Ses convex. 

The coloration is very variable, usually greenish 
brown or purplish on the back, silvery grey on the 
sides, and white below; on the sides a number of 
dark longitudinal stripes mark the limits between the 
series of scales, and little scattered blackish spots are 
usually present also; the dorsal fin is barred with 
from three to five rows ot bluish-black spots. It is 
from the greyish colour that the fish takes its name. 

The Grayling is abundant in the streams of 
Lapland, Finland, and other parts of the north of 
Europe, and is common in Switzerland and in the 
alpine districts of the surrounding countries, ranging 
southwards to northern Italy. In England and 
Wales the Grayling is locally abundant, occurring 
in many streams in the northern and midland 
counties, also in the Dee, the Severn and its 
tributaries, and the Avon and Itchen in Wiltshire 
and Hampshire; it has been introduced into 
Scotland, but is absent from Ireland. 
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In our waters this species exceptionally attains a 
weight of 4 or 5 lbs., but is said to grow to more 
than twice this size in northern Scandinavia; the 
example figured (Pl. XVIII) is a foot long. 

All our Grayling rivers hold Trout, but not every 
Trout stream is suitable for Grayling, which prefer 
clear rapid streams, with alternating pools and 
shallows and a bottom of clay, gravel, or sand. In 
the summer-time they may often be seen in con- 
siderable numbers lying on the shallows, but the 
larger fish are said to frequent the deeper water. 
Their diet includes shrimps, little molluscs, insect 
larve, etc., and they often feed at the surface on 
flies. 

The breeding-season is from March to May, when 
the fish swim in pairs to gravelly shallows, where 
they are said to scoop out a hollow for the eggs 
with the caudal fin, and to cover them over after 
impregnation in much the same way as the Salmon ; 
the eggs hatch in about a fortnight. 

The Grayling is a good sporting fish, of beautiful 
appearance, and as food even better than Trout, the 
flesh being white, firm, and of delicate flavour; it is 
at its best in the autumn, when the Trout are out of 
season. 


CHAPTER VII 
THE SMELT AND THE SHADS 


The Smelt—characteristic features—distribution—size—food 
and habits—spawning—rate of growth—sometimes a permanent 
freshwater resident—as food—meaning ofnames. The Herring 
family : the Allis Shad—characters of the species—distribution 
—size—migrations—spawning—growth of young fish—value as 
food : the Twaite Shad—differences from the Allis—distribution 
—size—habits—migrations—spawning—hybrids with the Allis 
—growth—as food—Shad sometimes permanent freshwater 
residents 


HE SMELT or SPARLING (Osmerus eperlanus) 

has the external features characteristic of the 

Salmon family, but, from certain peculiarities of the 

cranial structure, the dentition, and the soft anatomy, 

it may be placed in a distinct family (Argentinide), 

which includes several genera and species from 
northern seas, 

The Smelt has the body fusiform, compressed, and 
elongate, the head pointed, with the eyes of moderate 
size, and the interorbital region nearly flat. The 
mouth is wide and oblique, with the lower jaw 
curved upwards in front and projecting; the teeth in 
the upper jaw are feeble, but in the lower they are 
strong canines; similar strong teeth are placed on 
the tongue, the vomer, and the palatine bones; the 
most characteristic feature of the dentition, however, 
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is the presence of a series of teeth on each side of a 
-median longitudinal groove in the roof of the mouth ; 
these are situated along the inner edges of the 
mesopterygoid bones, and are found not only in 
the other members of the family, except some de- 
generate deep-sea forms, but also in the allied fishes 
(Retropinnatide, Haplochitonide, Galaxiide), which 
take the place of the Salmonids and Smelts on the 
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Fic. 16.—Diagrams illustrating the upper dentition of a Smelt (A) and 
a Trout (B). 


pmx. premaxillary ; we. maxillary ; v. vomer; P. papas 
ft. mesopterygoid. 


coasts and in the rivers of Australia, New Zealand, 
and Patagonia. The scales are thin, transparent, 
and rather large, numbering sixty to sixty-five in a 
longitudinal series; the lateral line runs on about 
ten scales only, and then ends; the dorsal fin, of two 
or three simple and eight or nine branched rays, 
originates above the pelvics, whilst the anal is rather 
long, the branched rays numbering twelve to fourteen. 
The coloration is silvery, with the back olive-green. 
There are about six species of Smelts; ours is 
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principally an inhabitant of the Baltic and the North 
Sea, ranging southwards on our coasts as far as 
Hampshire and in France to the Seine; on the 
western coasts of Britain it is found southward to 
North Wales, and it probably occurs also on the 
northern coasts of Ireland. It attains a length of 
13 inches and a weight of $ lb.; a specimen nearly 
this size is figured (Pl. XVII, Fig. 2). 

This is a greedy fish of prey, feeding on small 
fishes, shrimps, worms, etc.; in the early spring the 
Smelts assemble in shoals and ascend the rivers to 
spawn, in some localities not going farther than 
tidal waters for this purpose, but in others pushing 
up well beyond. The spawning takes place usually 
from March to May, when the fish crowd together in 
dense array and the eggs are shed; the latter attach 
themselves wherever they happen to fall; thus in 
the Forth, where the Smelts spawn in March, about 
two miles below Stirling Bridge, every stone, plank, 
and post has been described as covered with their 
yellow eggs. After spawning the Smelts usually 
return to the sea, but their habits are very variable, 
as in some rivers they stay for months, in others not 
more than two or three weeks. 

The eggs hatch out in from one to three weeks, 
according to the temperature; the fry attain a length 
of from 2 to 3 inches before the autumn, when they 
descend to the sea, returning to the estuaries in the 
spring; in their second season they attain a length 
of from 4 to 6 inches, and may spawn for the first 
time in the following spring. 

In many Swedish lakes the Smelt is a freshwater 
resident throughout the year, and in Britain this seems 
to be the case in Rostherne Mere in Cheshire, whilst 
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they have been found to thrive and breed when kept 
in ponds. 

The Smelt is a valued food-fish, and is in best 
condition for the table in the autumn and early 
spring. It has been wrongly said to take its name 
from its odour, resembling that of cucumbers, and 
sometimes quite strong; but there can be little 
doubt that the word Smelt is from the Anglo-Saxon 
smeolt, smooth and shining. Sparling is the 
equivalent of the German S#zer/ing and the French 
gperlan (old French esperlan). 


The Herring family (C/upezde) is closely related 
to the Salmonids, differing especially in that both 
lateral line and adipose fin are absent, whilst two 
supramaxillaries, instead of one only, are attached to 
the maxillary bone, and oviducts are present. The 
fishes of this family occur in large numbers in all 
tropical and temperate seas, but rarely at any great 
distance from the coast; many of them enter fresh 
water, and a few are permanently fluviatile or 
lacustrine. Our British species are the Anchovy, 
Herring, Pilchard, Sprat, Allis Shad, and Twaite 
Shad; the two last spawn in fresh water and must, 
therefore, be noticed here. 

The Shads are very similar in most respects to 
the Herring, but are sometimes placed in a distinct 
genus (A/osa) characterized by the presence of a 
notch at the extremity of the upper jaw; our two 
species have been so often confused with each other 
and with allied species that some details of their 
characteristic features must be given. 

THE ALLIS SHAD (C/upea alosa) has the body 
moderately elongate and strongly compressed; the 
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greatest depth, usually about one-fourth of the 
length to the base of the caudal fin, but in large 
specimens sometimes nearly one-third, is not far : 
behind the head; the snout is blunt and rather 
short, the eye of moderate size, protected by a 
transparent lid with a vertical elliptical aperture 
above the pupil; the mouth is terminal and oblique, 
with the teeth minute or absent and the maxillary 
extending a little beyond the eye in the adult fish. 
The gill-openings are wide and the gill-rakers are 
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Fic. 17.—Anterior branchial arches of Allis Shad (a) and Twaite Shad (6), 
showing the difference in number and length of the gill-rakers. 


slender, very long, and in the adult fish very 
numerous; in specimens from I to 2 feet long I 
count seventy-two to eighty on the lower limb of 
the anterior branchial arch, and in one of 8 inches 
sixty ; in smaller examples the number is still less. 
The scales are irregular and deciduous and, therefore, 
not very easy to enumerate; I count seventy-two 
to eighty-six in a longitudinal and twenty-one to 
twenty-five in a transverse series; the trenchant 
ventral edge of the body is serrated, bearing a series 
of bony scutes with backwardly directed points, 
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The dorsal fin, placed about in the middle of the 
length of the fish, is composed of four or five 
graduated simple and fourteen to eighteen branched 
rays; the anal has three simple and twenty to 
twenty-four branched rays, and its base usually 
measures about one-fourth of the distance from the 
head to the caudal fin; the latter is deeply forked ; 
the pectorals almost reach the pelvics in the young, 
but not in the adult, whilst the small pelvics are 
inserted nearly below the origin of the dorsal. The 
coloration is silvery, with the back greenish or 
purplish; there is usually a dark spot on the 
shoulder, which is sometimes followed by a series of 
smaller spots, 

The Allis Shad is found on the Atlantic coasts 
of Europe and in the western Mediterranean; it 
attains a length of about 30 inches, and a weight 
of 8 lbs. 

In the sea this fish swims probably in small com- 
panies, feeding especially on little crustaceans, but 
ge times also on the fry of other fishes. -Im the 
spring, usually about April, the shoals ascend the 
rivers, sometimes for enormous distances; thus in 
the Rhine they reach Switzerland, and in the Elbe 
Bohemia ; they also penetrate nearly to the sources of 
the Seine and Loire. They do not seem to be very 
plenuitul in “our rivers except the Severn and the 
Shannon ; heavy floods or thunderstorms check their 
ascent, and may even drive them back to the sea ; once 
well clear of the estuaries and fairly started on their 
journey they appear to cease feeding and to devote 
all their energies to pressing on towards their spawn- 
ing places; they usually breed in May or a little 
later (hence the German name MVazfisch), and make 

IO 
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a considerable commotion, swimming rapidly at the 
surface, and pressing together and thrashing the 
water with their tails during the process of deposi- 
tion and impregnation of the eggs, which sink and 
lie free at the bottom. The fish are so exhausted 
after breeding that many perish; others ‘get back 
to the sea, so that by the end of the summer none 
are to be seen. 

The eggs are small and very numerous; the 
young fry feed on minute crustaceans, and reach a 
length of 3 or 4 inches before the winter, when they 
disappear, doubtless hibernating at the bottom, and 
perhaps hiding under stones; during the next spring 
and summer they attain a length of 6 or 7 inches 
in fresh water, and about July go down to the sea, 
whence they next reappear as adult fish, rarely 
less than a foot long and probably three or four 
years old. The young fry found in fresh water 
have fewer gill-rakers than the adult fish, usually 
from thirty to forty on the lower part of the 
anterior branchial arch, 

The Allis Shad is in best condition for the table 
from the time when it first enters fresh water until it is 
ready to spawn; the flesh is said to be excellent, 
although the numerous bones may be _ trouble- 
some. 


THE TWAITE SHAD (Clupea finta) has the body 
on the average a little more slender than the Allis 
Shad, the greatest depth being contained three and a 
half to four and one-fourth times in the length of the 
fish; also the shape is more regularly fusiform, the 
highest point of the body being at the origin of the 
dorsal fin, The gill-rakers are much shorter and fewer, 
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numbering twenty-four to thirty on the lower part 
of the anterior branchial arch in fish of more than 
G inches long. The/scales are larger and. more 
regularly arranged ; I count fifty-eight to sixty-six in 
a longitudinal and sixteen to twenty in a transverse 
series. The specimens I have examined have tweive 
to sixteen branched rays in the dorsal and sixteen 
to nineteen in the anal fin, whilst the base of the 
latter measures about one-fifth of the distance from 
the head to the caudal fin; the pectorals seem to 
be somewhat shorter than in the Allis Shad. The 
external differences between this species and the 
preceding are shown on Plate XIX, where two fish 
of nearly the same length, 11 and 12 inches, are 
figured. This species occurs on the Atlantic coasts 
of Europe, and is represented in the Mediterranean 
by an allied but distinct form (Clupea nilotica) ; it 
attains a length of 20 inches and a weight of 34 
to 4 lbs. 

In its habits the Twaite closely resembles the Allis 
Shad, but is generally smaller and occurs in greater 
numbers; from the structure of its gill-rakers one 
would infer that the minute crustaceans, which form 
so large a proportion of the diet of its congener, are 
not consumed by it to the same extent, and that it 
is perhaps more destructive than the Allis Shad to 
the fry of Herrings, Sand-eels, etc. 

This species usually enters fresh water later than 
the Allis Shad, from the middle of April to the 
beginning of June; in the Rhine it does not ascend 
nearly so far as its congener, but in our rivers, which 
are much smaller, there is little to choose between 
them in this respect. Thus the Twaite used to ascend 
the Severn as far as Montgomeryshire, although it 
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is now unable to get beyond Worcester. In May 
it appears in the lakes of Killarney, and I have little 
doubt that the following passage from a History of 
the County of Westmeath, written in 1682 by Sir 
Henry Piers, refers to this fish: “ About Lough 
Tron and Lough Direvragh there is found, in the 
month of May only, a small fish, without spot, of 
almost the same shape as a herring—a fish very 
pleasant and delightful, but not taken in great 
quantities ; the natives call it Goaske.” 

Although the time of spawning of this species is 
usually a little later than that of the Allis Shad, 
there is a considerable overlapping, as is shown 
by the not infrequent occurrence of hybrids, easily 
recognized by the intermediate number of gill- 
rakers. 

The growth of the Twaite in fresh water is pre- 
cisely similar to that of the Allis; the fry of 3 to 
6 inches have fewer gill-rakers than the adult fish, 
seventeen to twenty-four on the lower part of the 
anterior branchial arch. As food the Twaite is held 
in somewhat less estimation than the Allis Shad. 

It may be of interest to mention that Shad, like 
Salmon, Trout, and Smelts, can live and. breed in 
fresh water without going to the sea; the large lakes 
of northern Italy are inhabited by a species cf Shad 
(Clupea lacustris) which is a permanent resident. 
This is a small and slender form, with the number of 
scales and fin-rays as in the Twaite, but with the gill- 
rakers not much less numerous than in small Allis 
Shad; in three from Lake Garda, 4, 5, and 6 inches 
long, I count respectively twenty-eight, thirty-two, 
and thirty-six gill-rakers on the lower limb of the 
anterior branchial arch. 
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Students of the biology of our two species of 
Shad should consult an interesting memoir by 
P. P. C. Hoek, entitled “ Neure Lachs—und Maifisch 
—Studien,” published in Zzjdschr. Nederl. Dierk. 
Vereen. (2), vi. Leiden, 1900. 


CHAPTER Vit 
THE PIKE 


Relatives of the Pike. Distribution of our species: specific 
characters—size—food and habits—greediness sometimes 
causes death—Pike rushing into the jaws of another in 
pursuit of prey—cannibalism—attacks on large animals 
and man—supposed dislike of Tench—pairing—breeding— 
habits of fry—rate of growth—age—as food—names and 
their derivation 


HE PIKE (sox lucius) is a member of a 
small order (//aflomz), well defined by 
osteological characters, which contains in addition 
to the Pike family the Mudfishes (Usmdbrzd@), small 
fishes of stagnant pools, swamps, and ditches, one 
species inhabiting Austria- Hungary, the other 
North America, and the Blackfishes (Dad/de), 
comprising a single species in Alaska and Siberia, 
a curious fish of extraordinary vitality, remaining 
frozen for weeks in the winter and thawing out as 
lively as ever. 

The Pike family includes only one genus (£sox), 
with five species, all found in North America. In 
the United States the three southern species are 
the smallest, and are known as Pickerel, whilst the 
giant Maskinongy of Canada grows to a length of 
8 feet and a weight of more than 100 lbs. 

Only one species occurs in the Old World at 
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the present day, although two or three have been 
found fossil in Oligocene and Miocene deposits 
in Central Europe. Our species is found all over 
Europe, except Spain and Portugal, and in Russian 
Turkestan, Siberia, and Mongolia; in North America 
it ranges from the region of the Great Lakes to 
Alaska. It is abundant in all four countries of the 
British Isles, but becomes rather scarce and local 
in the Northern Highlands of Scotland. 

The Pike resembles the members of the Herring 
and Salmon families in that the maxillaries border 
the mouth, all the fin-rays are flexible and jointed, 
the pectoral fins are placed low down, and the 
pelvic fins are abdominal in position; important 
differences are the separation of the pramawxillaries 
by the vomer and the backward position of the 
dorsal fin, which is opposite to the anal. 

The body is elongate, covered with small scales, 
the head flat above, the snout prolonged and 
depressed, and the mouth large; the eyes are 
placed high, about in the middle of the length of 
the head. The premaxillary teeth are small and 
the maxillaries are toothless; the roof of the 
mouth is furnished with three parallel bands of 
slender, pointed, backwardly directed, depressible 
teeth, the middle band on the vomer, the lateral 
ones on the palatine bones; there is also a band 
of teeth on the tongue; the strongest teeth are at 
the sides of the lower jaw, where they are few, 
fixed and erect, as eminently adapted for seizing 
prey as the rest are for facilitating its passage 
inwards and preventing its escape. 

In colour the Pike is greenish, with the lower parts 
white, and with yellow spots or undulating bands 
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on the sides; the dorsal, anal, and caudal fins are 
olive-green, with blackish spots or stripes. 

The size attained by the Pike in our islands has 
been the subject of a good deal of controversy, and 
according to one authority “more lies have been 
told about the Pike than about any other fish in 
the world.” Well-authenticated instances of the 
capture of Pike of from 35 to 45 lbs. weight are 
plentiful, and there are many tales of much larger 
fish, which may be true enough, but unfortunately 
cannot be verified. Ireland has always been 
celebrated for the size of its Pike, ‘and a story is 
told with plenty of circumstantial detail of the 
capture of one of more than go lbs. weight in the 
Shannon about a century ago. Thompson says: 
“The Rev. C. Mayne, writing from Killaloe in 
1838, gave me the names of two gentlemen who 
killed Pikes of 49 and 51 lbs. weight in that 
locality, and also informed me that in August, 
1830, Mr. O’Flanagan (then aged seventy) killed 
with a single rod and bait, in a lake in the County 
Cisre.-a Pilke.of?78 lbs,” 

It is generally considered that the best-authen- 
ticated record of a monster is that of the famous 
Kenmure Pike, taken towards the end of the 
eighteenth century in Loch Ken by John Murray, 
gamekeeper to Viscount Kenmure. As the captor 
bore it along to his master, with the head over his 
shoulder, the tail swept the ground. According to 
the Rev. W. B. Daniel (Aural Sports, 1801-1813) 
this fish weighed 72 lbs., and was caught with a 
fly made of a peacock’s feather. Another author, 
Dr. Grierson, published some “ Mineralogical Observa- 
tions in Galloway,” in the Axnals of Philosophy for 
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zét4, and in a foot-note wrote: “I have very 
often killed in Loch Ken Perch weighing 4 lbs. 
end at one time a Pike of 7; but this is nothing 
in comparison of one that was caught about forty 
years ago in this lake by John Murray, gamekeeper 
to the Hon. John Gordon of Kenmore. It weighed 
61 lbs., and the head of it is still preserved in 
Mr. Gordon’s library at Kenmore Castle.” 

Although these early writers were not in agree- 
ment as to the actual weight of the fish, both 
stated that the head had been kept, and indeed 
the greater part of the skeleton of the head is in 
Kenmure Castle at the present day, to bear witness 
to the fact that a Pike of exceptional size was once 
captured. The head was evidently severed from 
the body too far forward, so that the occipital 
region of the skull is wanting and the opercular 
bones are incomplete, but measurements I have 
made indicate that the fish probably weighed as 
much as 61 lbs., if it was in good condition, and 
possibly even 72 lbs. 

These measurements are identical with those of 
the head of another Loch Ken Pike in the possession 
of Sir Arthur Henniker-Hughan, Bart., in his house 
at Parton. ‘This fish was taken in the summer of 
1904, when a porter at Parton Station saw it 
stranded near the edge of the lake and lifted it out 
of the water; it was in an emaciated condition, and 
weighed only 39 lbs. 

The enormous difference in weight between a 
ripe and a spent fish is well known, and is strikingly 
exemplified by two casts of Pike in the Buckland 
Collection, very similar in all their proportions 
except depth and girth; the one captured in March 
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weighed 32 lbs, the other taken in May only 
204 lbs. Still greater is the difference between a 
fish in good condition and an emaciated fish which 
has perished of starvation or from senile decay, 
and in which the head appears disproportionately 
large. So that the weight of Sir Arthur Henniker- 
Hughan’s fish may be taken as_ corroborative 
evidence that the Kenmure Pike actually weighed 
some 60 or 70 lbs. 

The principal measurements in inches of the 
heads of three large Pike from Loch Ken may be 
of interest. A and B are the property ofa 
A. Henniker-Hughan; A pertains to a Pike caught 
in June, 1898, which weighed 37 lbs., and would 
doubtless have weighed considerably more a few 
months earlier or later. B is the head of the 
39-lb. Pike mentioned above, and C that of the 
Kenmure Pike. 


A B C 
Total length (measured in a straight line 
from level of end of snout to extremity of 
operculum) Ty 12 — 
Length on upper ee fon eaten oe 
of vomer to posterior edge of frontals 7% 83 84 
Greatest width across frontal bones 2? 3 3 
Extreme length of maxillary 43 5 5 
Lower jaw (measured in a Straight tine cen 
symphysis to angle) . 8t 8? 83 


These measurements are either of the skeleton of 
the head (C) or of heads which have been. dried 
(A and B), and are less than they would have been 
if the fish had been fresh or preserved in spirit. 
The figures scarcely convey an adequate idea of 
the great difference in bulk between the heads A 
and B; no one who compared them side by side 
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could doubt that the latter pertained to a fish far 
heavier, under normal conditions, than the owner 
of the former, especially if he bore in mind the 
fact that, other things being equal, the larger the 
fish the smaller the head proportionately; growth 
of the head ceases or becomes almost imperceptible 
before that of the fish as a whole. 

It was recorded in the Fze/d that in May, 1905, 
a Pike of 48 lbs. was gaffed in one of the inlets of 
Lough Corrib, a nearly spent female fish, which it 
was thought might have weighed not much less than 
60 lbs. had it been captured before it had spawned ; 
this estimate was probably nearly accurate, for 
Buckland found that the ovaries of a ripe 32-lb. 
Pike weighed 5 lbs. 

Some measurements of the head of this fish were 
given, including the following: length of head, 
measured from extremity of lower jaw to end of 
operculum, 13 inches; interocular width, 24 inches. 
These figures are not directly comparable with those 
given above, but after examining the heads of 
several large Pike I conclude that the head of this 
fish was almost as large as those of the Loch Ken 
giants, the reputed 72 pounder and the emaciated 
39 pounder. 

I have seen a 39-lb. Pike from Lough Derg, 48 
inches in total length (to the end of the middle rays 
of the caudal fin) and with the head about 11 inches 
long (about 12 inches if measured round the curve 
oi. the head: to the end of the lower jaw).) Our 
morert Pie XX, Pig. 2) 1s of a “Jack” -of about 
2h DS; 

Pike are found in lakes and rivers, sometimes 
even in quite small ponds or in little streams if 
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there are pools where they can find shelter; but 
they only grow large where they have plenty of 
room and food in abundance. 

The Pike leads a solitary life and often seems to 
select a pool or a stretch of quiet water which he 
regards as his domain for the season, and from 
which he never wanders far. On warm days in 
the summer he may often be seen lying motionless, 
basking at the top of the water and resembling a 
log of wood, or he may lurk within the shelter of 
a clump of lilies or a bed of reeds, from which 
concealment he may suddenly dash out to seize 
his prey. Often the Pike is not hungry, and takes 
no heed of the little fish which sport round him, 
unconscious of their peril; but he makes up for 
these “off days” when he is really on the feed, 
which in my experience is especially when a good 
westerly breeze is blowing. At such times he goes 
in pursuit of the shoals of Roach, Dace, Gudgeon, 
etc., and everything that comes in his way is 
welcome, whether it be a member of his own or 
another species of fish, a frog, a water-rat, a moor- 
hen, or a duck. Some writers have computed that 
a Pike will consume in one day his own weight of 
food, so insatiable is his appetite and so rapid his 
digestion. 

Fish are, of course, his normal diet, and these he 
seizes crosswise and then swallows them head first. 
I well remember fishing with my father on the Stour, 
near Stalbridge, and hearing a considerable splashing 
a little way off; we ran to the spot and saw an 
enormous Pike, carrying a fish crosswise in his 
mouth, swimming round and round in a circle at 
the top of the water quite close to the bank on 
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which we stood; he continued doing this for perhaps 
a minute before sinking out of sight. 

Innumerable instances might be adduced to 
illustrate the fierceness and greediness of the Pike 
Smitt relates a story of a Pike of 7 or 8 lbs. which 
caught and ate a Salmon of its own size, darting 
forward and seizing its victim right across the body ; 
a fierce combat ensued, but the Salmon could not 
shake off its relentless captor, and in a couple of 
hours was so exhausted that the Pike began to 
swallow it head first. The meal lasted three days 
before the whole body had disappeared, and for a 
week afterwards the Pike had a very swollen 
appearance, and could hardly be induced to move 
by touching it with a long stick. 

This Pike was perhaps more fortunate than he 
deserved to be, for it has often happened that the 
attempt to swallow too big a prey has so exhausted 
or choked the captor as to cause his death. Some 
years ago in one season two Pike, weighing 35 and 
29 lbs. respectively, were found floating dead on the 
lake at Sherborne in Dorset; each had failed to 
swallow a fish of about one-third its own weight, a 
Carp in the one case, a Pike in the other. On this 
same lake I have seen a Pike rush with such fury 
at a Roach that was just being lifted out by an 
angler that only the head was left on the hook. 

On Loch Tay in 1870 two Pike, of nearly equal 
size, were seen struggling with the head of one in 
the mouth of the other; they were gaffed by a 
boatman and were found to weigh together 19 Ibs. ; 
these two fish are preserved as a cast in the Buckland 
Collection. This incident is perhaps explained by 
the following, narrated by Mr. Pennell: “ A ludicrous 
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circumstance once happened in the feeding of two 
Pike kept in a glass vivarium. A bait was thrown 
in about midway between the fish, when each 
simultaneously darted forward to secure it, the 
result being that the smaller fish fairly rushed into 
the open jaws of the larger, where it remained fixed, 
and only extricated itself with difficulty and after 
a lapse of some seconds.” 

Cases of undoubted cannibalism are numerous 
enough, and a typical one is mentioned by Mr. 
Pennell in his Book of the Pike. A gentleman had 
set a trimmer overnight in the River Avon at 
Chippenham, and on proceeding the next morning 
to take it up he found a heavy Pike apparently fast 
upon his hooks; in order to extract these he opened 
the fish and then saw inside it another Pike of 
considerable size, from the mouth of which the line 
proceeded. On opening the latter fish a third Pike 
of about three-quarters of a pound weight, and 
already partly digested, was discovered in its 
stomach; this last fish was, of course, the original 
taker of the bait. 

Even large animals are sometimes attacked by 
the Pike, and there are plenty of modern instances 
to parallel those contained in the following passage 
from Walton: “ Gesner relates a man going to a 
pond, where it seems a pike had devoured all the 
fish, to water his mule, had a pike bit his mule by 
the lips; to which the pike hung so fast, that the 
mule drew him out of the water, and by that 
accident the owner of the mule angled out the pike. 
And the same Gesner observes, that a maid in 
Poland had a pike bit her by the foot, as she was 
washing clothes in a pond. And I have heard the 
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like of a woman in Killingworth pond, not far from 
Coventry. But I have been assured by my friend 
Mr. Seagrave, of whom I spake to you formerly, 
that keeps tame otters, that he hath known a pike 
in extreme hunger fight with one of his otters for 
a carp that the otter had caught, and was then 
bringing out of the water.” 

Mr. Pennell gives a well-authenticated account 
of an attack made by a Pike on a boy of fifteen, 
who was bathing with his companions in a pond 
near Ascot in June, 1856. Both hands were seized 
and severely bitten; a few days afterwards the fish 
was seen floating on the water almost dead ; it was 
taken out and was found to measure 41 inches in 
length, but was very lean, and was evidently dying 
of starvation; we may conclude that before coming 
to this pass he had eaten all the other fish in the 
pond. 

Sufficient has been said to indicate the voracity 
and ferocity of the Pike, which when driven by the 
pangs of hunger will even attack man himself; anger 
and revenge also seem to influence him, for I have 
seen one spring from the ground and close his jaws 
on the arm of the angler who was about to take the 
hook from his mouth. It has also been credited 
with one good trait (in addition, as Day remarks, 
to eating its younger relatives), and that is abstention 
from devouring the Tench out of gratitude for services 
performed by the latter; the Tench is popularly re- 
garded as the physician of the Pike, whose wounds 
it is said to heal by means of the slime which covers 
its body. There is some evidence that Pike, as 
a rule, do not care for Tench, although in some 
localities they are known to take them; but that 

PE 
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this dislike is inspired by gratitude is, to say the 
least of it, highly improbable. 

Towards the winter the Pike forsake the weedy 
shallows for deeper water and begin to pair, choosing 
for mate a fish of nearly the same size, or if either 
be the larger it is usually the female; in January I 
have seen a male and female fish of exactly the 
same size (54 lbs.) caught one after the other in 
the same place, and Mr. Pennell says that he has 
even met with a happy couple quite early in the 
autumn. In March or April, or sometimes as 
early as February, they leave the open water and 
make their way into the ditches and backwaters or 
on to any quiet shallow, where they spawn among 
the weeds. The smaller fish spawn first, the larger 
ones not being ready until later; sometimes two or 
three males have been observed in attendance on 
one female. After breeding they return to the lakes 
and rivers, but take some time to recover, so that | 
the larger fish are not really in good condition before 
the autumn. 

The eggs are numerous (Buckland estimated that 
there were 595,200 in a Pike of 32 lbs.) and usually 
hatch out in from ten days to three weeks; in about 
another fortnight or less the yolk-sac is absorbed, 
and the fry begin to feed, at first on larve, insects, 
shrimps, etc., and soon afterwards on the fry of other 
fish, growing very rapidly. Many are said to die 
through attempting to swallow Sticklebacks, which 
erect their spines and stick in the Pike’s throat. 

In the summer I have often walked along the 
side of the little river at Sherborne, in a place where 
the current of the stream is separated from the 
bank by a bed of weeds, which almost reach the 
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surface of the water; at every few steps one would 
come across a little break in the weeds, and in each 
one a little Pike, perhaps 4 or 5 inches long, and 
three or four months old, which, when disturbed, 
would shoot out towards the main stream as far as 
the edge of the weeds. As Lubbock has observed 
in Norfolk, the Pike is solitary from the first, and in 
summer almost every distinct puddle in fens where 
turf is cut has its tiny tyrant in an infant Pike, 
who enacts despotic sovereignty and lords it over 
tadpoles and fry. 


During a good many seasons’ fishing in Dorset- 
shire on the Stour in August and September I have 
caught a number of Pike of about 2 lb. 14 Ibs, 
and 24 to 3 \lbs. weight, and there can be little 
doubt that these were rather more than one, two, 
and three years old respectively ; this seems to be 
about the usual rate of growth in most good 
streams, and afterwards for some years the increase 
is said to be about 2 lbs. a year, but there is some 
very good evidence that in favourable circumstances 
srowth may take place at the rate of as much as 
aor. 5 Ibs.a year. However; after a certain size 
has been reached the rate of growth must decrease, 
and if the larger the Pike the later the spawning 
emerthe longer the period required to get into 
condition, it follows that a time must come when 
growth will cease, as the fish will be able to do no 
more than make good his losses, and this will be 
succeeded by a period of senile decay, when the 
Pike, aged and worn out, becomes lanky and large 
headed, and if in his enfeebled condition he 
escape his cannibalistic relatives may ultimately 
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die simply from inability to capture food or to 
assimilate it. Such was probably the history of 
the 39-lb. Loch Ken Pike described above. 


Nothing definite can be said as to the age to 
which a Pike may live, although it is probable 
that fish of 60 or 70 lbs. weight are at least as 
many years old. But although Pike are reputed 
to live to a very great age there are not, so far as I 
am aware, any satisfactory proofs that they actually 
do so. 

A remarkable fact in the life-history of the 
Pike is the way in which it spreads, and Mr. Pennell 
inclines to the hypothesis that in wet weather it 
may travel overland from one pond to another, 
and gives some curious instances in support of this. 
Probably the appearance of Pike in unexpected 
places is often due to the fact that the young are 
hatched out in ditches at a time when these are 
full and temporarily connected with pieces of water 
which are afterwards isolated; a rut full of water is 
almost enough for the passage of an infant Pike. 

Nowadays Pike are generally not held in much 
repute as food, but a river fish of medium size taken 
in the autumn or winter is by no means bad if 
properly cooked. In the Middle Ages they were 
esteemed as food-fishes, and were a feature of 
every banquet; Macpherson tells us that in 1298 
Edward I authorized Robert de Clifford to let the 
Bishop of Carlisle have sixty jacks to stock the 
moats of Carlisle Castle, whilst Walton, after giving 
elaborate directions how to prepare and cook a 
Pike, quaintly says, “This dish of meat is too 
good for any but anglers, or very honest men.” 
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The name Pike seems to be derived from the 
Saxon /27k, pointed, in reference to the form of 
the head, whilst the alternative name Luce is from 
the Latin ZLuczus. The Lowland Scotch Gedd is the 
equivalent of the Scandinavian Gadda, of much 
the same meaning as Pike; ‘Jack’ is commonly 
applied to small Pike of not more than 3 lbs. 
weight, 
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HE order Ajpodes includes fishes which agree 
with those Teleosteans already considered. 
in the persistence of the duct of the air-bladder, 
the absence of spinous fin-rays, and the abdominal 
position of the pelvic fins, when present; however, 
in all the living members of the group these fins 
are absent, and they are also characterized by their 
more or less snake-like form and small gill-openings, 
but especially by the structure of the mouth, which 
is bordered above by the maxillaries laterally and 
in front by the vomer, the premaxillaries being 
absent, or at any rate not present as separate 
elements. . 
Nearly all the fishes of this order are marine, 
and the Eel family (Auguzllzd@) includes a number 
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of species, most of which are inhabitants of the 
deep sea, the genus of the Common Eel (Anguzlla) 
differing from the majority in that its members 
pass the greater part of their life in fresh water or 
in shallow water near the shore, and only revert 
to their original habitat in the depths of the sea 
for the purpose of breeding. 

The Eel (Angutlla anguilla or A. vulgaris) has 
the body long and subcylindrical, covered with 
small oblong scales embedded in the slimy skin 
and arranged in little groups, which are placed 
obliquely and at right angles to each other; the 
mouth is terminal, furnished with bands of 
pointed teeth in the jaws and on the vomer; the 
small gill-openings are placed just in front of the 
pectoral fins; the dorsal and anal fins are long 
and confluent with the caudal; the first - named 
cominences at some distance behind the head, 
but well in advance of the anal. 

The Eel is found in the Mediterranean and the 
rivers which drain into it, and on the Atlantic 
coasts and in the rivers of the Atlantic slope of’ 
Europe as far north as Scandinavia, but it is absent 
from the Black Sea and its tributaries ; a very similar 
species (4. chrysypa) is found on the American 
side of the North Atlantic, which differs from our 
men semehy in thesfewer vertebra: (104 to “110 
instead of 111 to 118) and in the more posterior 
origin of the dorsal fin, the distance between the 
beginnings of the dorsal and anal fins being 
always less than the length of the head, measured 
to the gill-opening, in the American Eel, whereas 
in our species it is about equal to the length of 
the head. 
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The female Eels grow to a much larger size than 
the males; the latter do not often attain a length 
of much more than 20 inches, whereas female 
examples 3 feet long and weighing 4 or 5 lbs. are 
by no means uncommon, whilst a length of 5 feet 
and a weight of 12 to 15 lbs, is sometimes attained. 
In the Buckland Collection there is the cast of an 
Eel from the Mole, which measured a little more 
than 4 feet 6 inches in length and weighed 
10 lbs. and Walton may be believed in his state- 
ment that an Eel 12 yards long was caught 
in. the river at Peterborough in 1667. The 
Eastern counties seem to be the home of the 
largest Eels, for the Rev. R. Lubbock’s record of 
one of more than 20 lbs., taken near Norwich in 
1839, can scarcely be questioned, whilst Yarrell 
saw at Cambridge the skins of two said to have 
weighed 23 and 27 lbs., which were taken on 
draining a fen-dyke at Wisbech. 

The Eel is subject to great variation, and on this 
account has received a number of names, whilst expert 
zoologists like Yarrell and Thompson recognized 
three or four species in the British Isles alone. It 
was not until 1896 that Petersen, a Dane, showed 
the reason of this variation and established beyond 
doubt that there is only one species of European 
Fel. 

Most Eels may be referred to one of two types, 
z.é. Yellow Eels, or Eels in their growing dress, 
and Silver Eels, or Eels in their breeding dress 
(cf. Pl. XXI). The Yellow Eels are usually rather 
pale, with the back greyish, brownish, or greenish, 
the sides yellow, and the belly similarly coloured, 
or white; the eyes are small and more or less turned 
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upwards, the snout is flat, and the pectoral fins are 
pale and rounded behind. The males cannot readily 
be distinguished from the females without dissection, 
and the sexual organs are little developed. Many 
of the larger Yellow Eels become very voracious and, 
principally in consequence of the excessive develop- 
ment of the jaw-muscles, acquire a very characteristic 
appearance; from this they have received a number 
of names such as “ Frog-mouthed Eel,’ “ Bulldog- 
headed Eel,” etc., whilst other names such as “ Glut- 
eel,’ “Gorb-eel,”’ and “Hunter Eel” refer to their 
predaceous and gluttonous habits. ' 

According to Petersen, such “ Frog-mouthed 
Eels” are abundant in both fresh and salt water, 
and are nearly always females; they are often 
captured on hooks baited with small fish. Thompson 
mentions this form under the name “ Broad-nosed 
Fel” as occurring in Lough Neagh, where it feeds 
chiefly on the Pollan and destroys them in the nets, 
and is taken in the summer with night-lines baited 
with large worms or small Perch; the fishermen 
called it Collach (wicked), and considered it coarse 
to eat compared with other Eels; some had the 
head nearly semicircular in outline, and were called 
Bulldog-headed Eels. 

So different is this Frog-mouthed Eel from the 
normal Yellow Eel, which is sometimes called a 
ong, that even Dr. Giinther considered, it to be 
a distinct species (Anguzlla latirostris); his example 
from the Itchen is 2 feet long, and is noticeable 
for the large head, longer than the distance between 
the origins of the dorsal and anal fins, the large 
mouth, the cleft of which extends to the vertical 
from the posterior edge of the eye, the thick lips, 
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the obtusely conical teeth forming broad bands, the 
small eyes, their diameter measuring two-fifths the 
length of the snout, or one-half the interocular width, 
and the short and blunt pectoral fins. 

Yellow Eels, then, are Eels which are feeding 
and growing, and may vary in length from a few 
inches to more than 5 feet; they are found both in 
fresh and salt water, in the former case inhabiting 
not only rivers and lakes, but small brooks and 
isolated ponds, in the latter dwelling in harbours 
or near the mouths of rivers, or lurking among rocks 
and weeds along the shore. In winter they usually 
withdraw into deeper water and lie torpid, buried in 
the mud, but are susceptible to very severe weather ; 
thus Thompson records that in 1841 a large number 
were killed in the month of February by protracted 
hard frosts with strong easterly winds, and floated 
down the Lagan to Belfast. 

At other seasons they feed principally at night, 
in the daytime lying still in holes or beneath stones, 
or buried in the sand with the head just projecting 
during thunder they become restless and active. 
They feed chiefly on worms, small fish, cray-fishes, 
etc., but the larger ones are practically omnivorous, 
and include frogs, water-fowl, water-voles, etc., in 
their dietary. Not many years ago a large Eel 
was captured in a pond near Sherborne by a 
labourer, who noticed a Swan in difficulties and 
went to see what was the matter; the bird had put 
its head under water and this had been seized by the 
Eel, who would not let go until it was in the Ena 
of the man, who landed it. 

It has been asserted that Eels leave the water 
to feed on slugs, pea-pods, etc., but while this is 
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very doubtful there can be no question that they 
migrate across country from one piece of water to 
another on a damp night, being able to live a long time 
out of water; two small Eels kept by the writer 
in an aquarium passed most of the day buried in 
the sand at the bottom, but night after night they 
made their escape and were always found in the 
morning on the other side of the room apparently 
dead; however, when returned to the water they 
swam about, none the worse for their excursion. 

Towards the autumn a certain number of the 
Yellow Eels, but never any less than a foot long, 
put on their breeding dress and prepare to migrate 
to the sea ; in other words, they change into Silver 
Eels. These, which are often termed “Sharp-nosed 
Eels,” differ from the Yellow Eels in that the eyes 
are larger and not turned upwards, the snout is less 
flattened, the body is more rounded, plumper, and 
firmer to the touch, the pectoral fins are longer and 
more pointed and blackish in colour; the back is 
blackish and is separated from the silvery white of 
the lower parts by a lateral stripe of bronze. Inter- 
nally they differ from the Yellow Eels in that the 
sexual organs are riper and the digestive tract is 
shrunken. 

The Silver Eels feed but little, and in the late 
summer and autumn migrate to the sea, and then 
make their way into the depths of the North Atlantic 
ereom the Mediterranean, if they come from) the 
countries bordering that sea, where they breed. 
With the practical cessation of feeding the jaw- 
muscles decrease in size, So that the head of the 
sometime “ Frog-mouthed Eels” loses its abnormal 
appearance. The adoption of a silvery livery before 
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going down to the sea recalls the parallel case of 
the Salmon and Sea-trout ; the increased size of the 
eye is no doubt preparatory to life in the deep sea, 
whilst the larger size and altered shape of the 
pectoral fins may be connected with the long journey 
to be taken. 

During the migration the Silver Eels are easily 
captured by Eel-traps, nets, etc., in the rivers and 
estuaries ; according to Thompson, the fishing on the 
Bann, which flows out of Lough Neagh, used to 
begin in August, and as many as 70,000 Eels were 
taken in one night in sugar-loaf-shaped nets placed 
between the weirs. A run of Eels takes place only 
on a dark night and can be stopped by bonfires or 
torches. 

Our knowledge of the life of the Silver Eels in the 
sea is somewhat conjectural ; they have been observed 
on one occasion swimming in numbers near the 
surface, and have been taken from the stomachs of 
Whales, Swordfish, etc. In the Baltic, where they 
have to travel some distance before reaching the 
open waters of the North Sea, Eels -have been 
marked and recaptured; one such had travelled 
nearly 800 miles in 93 days. In the Straits of 
Messina the whirlpools bring to the surface a number 
of the inhabitants of the depths, and from November 
to July these include Silver Eels with eyes larger, 
colour darker, and sexual organs more developed 
than in those captured when migrating. Ripe Eels, 
nearly ready to spawn, are very seldom seen, and 
when taken in fresh water or in shallow water near 
the shore must be regarded as abnormal. Schmidt, 
a Danish zoologist, to whom we are indebted for 
the most recent and most complete account of the 
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life-history of the Eel, describes and figures a ripe 
male Eel, 14 inches long, taken at the beginning 
of September 1903, in Presto Fjord. This example 
ftemarkable for the large size of the eye, the 
diameter of which is greater than the length of the 
snout. <A ripe female Eel in the British Museum 
was taken at Mullingar, Westmeath, in the middle 
Sreitcland, in October 1906; it 1s 27 inches long; 
fe eye is not large for a Silver Eel, its diameter 
measuring only a little more than one-half the length 
of the snout and considerably less than the inter- 
ocular width, but the sexual organs are enormously 
developed and greatly distend the abdomen. Two 
very similar but smaller examples, captured at 
Toom Bridge, where the Bann leaves Lough Neagh, 
were described by J. T. Cunningham in 1896. 

It seems pretty certain that all the Eels which 
go down to the sea from the British Isles spawn 
in the winter or spring in the Atlantic to the west 
and south-west of Ireland, at depths of 500 fathoms 
or more, and then die; at any rate, none of them 
ever come back. The eggs and earliest young have 
not yet been certainly identified, but it is probable 
that the former are large and float at or near the 
surface, where the latter also hatch out, feed, and 
erow. 

A group of small transparent fishes, the Lepto- 
cephalids, were for a long time a puzzle to 
Haturalists: in 1864..an American, Dr. ‘Th. Gill, 
expressed the view that one of them, known to 
zoologists as Leptocephalus morrissit, was a young 
Conger, a conclusion which was arrived at independ- 
ently a few years later by a Frenchman, Dareste, and 
in 1886 was proved to be true by another Frenchman, 
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Delage, who kept a specimen in an aquarium from 
February to September and saw the transparent 
ribbon-shaped larva become more opaque and more 
cylindrical and change into a little Conger. It was 
not until 1897 that the form known as Lepéocephalus 
brevirostris was shown by the Italian naturalists, 
Grassi and Calandruccio, to be the larva of the 
Common Eel. 

This Leptocephalid is about 3 inches long 
and has a comparatively deep, strongly compressed, 
transparent body and a small head; the snout is 
pointed and the eye moderately large; the small 
mouth is furnished with a few pointed teeth; the 
vent is placed far back and the continuous vertical 
fins are confined to the posterior third of the body. 
Such larve (Pl. XXII, Fig. 1) have been taken in 
considerable numbers in the Atlantic Ocean to the 
west of the British Isles over deep water, 500 
fathoms or more, from May to August, swimming 
near the surface at night and at some distance below 
the surface during the day; the feeding, which has 
enabled the unknown younger fish to develop into 
a Leptocephalid, has now ceased and the digestive 
tract is empty. From September to November the 
Leptocephalids of the Eel may still be captured in 
the same place, but the metamorphosis has com- 
menced, the body is less deep, the larval teeth have 
disappeared, the snout is more rounded, the eye is 
smaller, and the dorsal and anal fins have begun to 
srow forward (Pl. XXII, Fig. 2). From November 
onwards the migration towards the coasts and 
rivers is in progress and the transformation continues 
(Pl. XXII, Figs. 3 and 4), accompanied now by a 
decrease in length as well as in height; finally, the 
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body becomes pigmented, teeth are developed, and 
the larva has changed into a young Fel, or Elver, 
about 24 inches long (Pl. XXII, Fig. 5), which 
commences to feed and grow. 

Asa rule, the nearer the coasts or rivers are to the 
spawning-places the earlier do the elvers arrive, the 
greater are their numbers, and the less advanced is 
their development; thus some rivers are reached 
before the metamorphosis is completed, and the 
shrinkage continues in fresh water. The elvers com- 
mence ascending some of the rivers in the west of 
Ireland in the beginning of the winter, but do not ap- 
pear to reach the Tay until April or May. However, 
there are other factors besides geographical position 
which determine the period of ascent; these are 
not yet understood, but in the case of rivers which 
are late, but from their situation should be early, it 
is probable that the elvers spend some weeks off 
the river mouths before entering. 

As Eels of all sizes are found in the sea round 
our coasts it is evident that a good many do not 
enter the rivers as elvers, and it may well be the 
case that some may migrate into fresh water when 
they have grown into fair-sized Eels. In the 
spring and early summer the elvers enter many 
of our rivers in enormous numbers, forming dense 
columns, and wriggling over weirs or other obstacles 
to their progress in swarms; this migration of the 
elvers is in many places known as an Eel-fare. 

The elvers are often captured and used for food, 
but in many places it is the custom to assist them 
in their journey in order that the future supply of 
large Eels shall not fail. According to Yarrell, on 
the Severn they were taken in great quantities with 

12 
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sieves of haircloth, or even with a common basket, 
and were fried in cakes or stewed and considered 
delicious, whilst Thompson wrote of the Bann that 
in the early summer the river was black with 
thousands of young Eels 3 or 4 inches long, and 
that hay-ropes were suspended over the rocky parts 
to help them in their ascent. 

As has already been mentioned, our knowledge 
of the life-history of the Eel has been greatly in- 
creased by the work of two Danes, Petersen and 
Schmidt. It is to a third Danish zoologist, Gemzée, 
that we are indebted for the determination of the age 
and rate of growth of the Eel. He has shown that 
the elvers, which reach Denmark about May, grow 
slowly and are less than 4 inches long after a 
year spent in fresh water; during the next summer 
they attain a length of about 5 (4 to 7) inches; 
in the third summer this length is increased by 
about 4 inches, and it is in this season, when 
they are a little more than 7 inches long, that 
scale formation begins. 

When a scale is examined under the microscope 
the outer surface is seen to be studded with little 
calcareous buttons, which are arranged in zones 
or rings parallel to the edges, and are separated 
from each other by narrow rings occupied only 
by the fibrous ground-substance of the scale. This 
structure is due to the fact that the Eel feeds and 
grows actively in the summer months only, and 
the zones are annual rings formed during the 
summer, whilst the narrow interspaces represent 
the growth of the scale during the colder months. 

Scales are first formed on the middle of the 
side, and if scales from this region be examined their 
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age in years is ascertained by counting the com- 

_ plete zones; the age of the Eel is that of the scale, 
with the addition of three or four years, one or two 
occupied in reaching the elver stage, two for the 
time passed before the young Eel began to form 
scales; in the autumn only half a year should be 
reckoned for the last zone, ze. for migrating Silver 
Fels half a year less should be added to the number 
of zones. 


By applying this method Gemzde has shown 
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Fic, 18.—Scale of a Silver Eel showing five annual rings ; the 
scale 4%, and the Eel from which it was taken 74 or 84 
years old (after Gemzée). 


that the difference in size between the sexes only be- 
comes apparent when the Eels are about six years old, 
when the females begin to grow much more strongly 
than the males. Male Eels were found to assume their 
breeding dress asa rule after spending five and a half or 
six and a half years in fresh water, the timevarying from 
four and a half to eight and a half years; these were 
from 12 to 20 inches long. Female Silver Eels had 
usually spent six and a half to eight and a half years in 
fresh water, and measured from about 14 to 26 inches, 


164 BRITISH FRESHWATER FISHES 


whilst a few larger ones, about 3 feet long, were ascer- 
tained to have lived ten and a half to twelve and a 
half years since the elver stage. From this we may 
infer that some of the very large examples mentioned 
above may well have been twenty or thirty years 
old. 

The different rate of growth of the male and 
female Eels affects the structure of the scales; 
as a male fish is usually older and has grown 
more slowly than a female of his own size, his 
scales will have narrower and more numerous 
rings. 

In addition to the two species of the North 
Atlantic there are several kinds of Eels inhabiting 
the Indo-Pacific from the Cape of Good Hope to 
the Sandwich Islands, but none are found on the 
Pacific coast of . North America, nor in Somer 
America, nor in West Africa south of Morocco. 

As Schmidt has lately shown, the extraordinary 
life-history of the Eel furnishes the clue to this 
curious distribution of the species. He has found 
that at their breeding-places the water never has 
a temperature of less than 7° centigrade, and that 
they are only found on coasts and in rivers which 
are within reach of suitable breeding-places ; thus 
their absence from South America and West Africa 
is due to the coldness of the depths of the South 
Atlantic. 

The Black Sea contains water of the right depth 
and temperature for the propagation of Eels, yet 
none are found in it or in the rivers connected with 
it; but the salinity is here much lower than in the 
ocean and the deep water contains sulphuretted 
hydrogen in such quantities as to exclude all higher 
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Organic life, so that the absence of Eels is not 
surprising. 

Readers who are interested in the biology of 
the Eel should consult the following recent memoirs, 
the last two of which contain references to the litera- 
ture of the subject :— 


pe CG. J. Petersen, “The Common: Hel setsca 
Particular Breeding Dress before its Emi- 
gration to the Sea,” in Report of the Danish 
Biological Station for 1894. Copenhagen 
(1896). 

2). |-.Gemzve,” Age and Kate of Growth of 
the Eel,’ in Report of the Danish Biological 
Station for 1906. Copenhagen (1908). 

(3) J. Schmidt, “ Contributions to the Life-History 
of the Eel,” in Rapp. du Conseil [nternat. 
pour LExploration de la Mer, v. Copen- 
hagen (1906). 

foi ochimidt, “On the Distribution, of 1he 
Freshwater Eels throughout the World,” 
in Medd. fr. Kommeission. f. Havundersogels. 
Fiskerz, iii. Copenhagen (1909). 


The flesh of the Eel is rich and nutritious, but 
sometimes considered indigestible; Silver Eels are 
generally preferred to Yellow Eels for the table. 
In some countries, Scotland for example, there is 
a prejudice against Eels as food, but in most places 
where they occur the fisheries are highly valued. 


CHAPTER X 
THE CYPRINOIDS 


The Ostariophysi. The Carp family: synopsis of the British 
species—the Carp—Carp x Crucian Carp—the Crucian Carp— 
the Gold-fish—the Barbel—the Gudgeon—the Tench—the 
Minnow—the Chub—the Dace—the Roach—the Rudd—Roach 
x Rudd—White Bream—Common Bream—Bream x Roach— 
Bream X Rudd—White Bream x Rudd—the Bleak —Bleak x 
Roach— Bleak x Chub. The Loach family : the Loach—the 
Spined Loach 


HE Carp family (Cyprinzde@) and the Loaches 
(Cobited@) represent in our waters the im- 
portant order Ostariophysz, which includes a large 
proportion of the freshwater fishes of the world. 
Some of them, such as the Cat-fishes and the 
Electric Eels, are strikingly different in appearance 
from the Carp tribe, but all these diverse types 
agree in the possession of a very peculiar apparatus, 
formed by the modification of the four anterior 
vertebre, some of the elements of which ossify 
separately and form a chain of little bones on each 
side—the Weberian ossicles — which connect the 
air-bladder with the ear. The two first of these 
represent the neural arch of the first vertebra, and 
form the wall of a backward prolongation of the 


perilymph spaces surrounding the internal ear ; 
166 
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they are connected by ligament with the ¢rzpus, 
‘which is the modified rib of the third vertebra, 
inserted in the wall of the air-bladder, and in this 
connecting ligament appears the zztercalarium, which 
is the neurapophysis of the second vertebra. The 
functions of this mechanism are not well ascertained, 
but it is probably the case that by its means the 
perception of sounds, movements, or alterations of 
pressure is intensified. 

The Carp family (Cyprinzd@) is probably richer 
in species than any other family of fishes, consider- 
ably more than one thousand having been described 
from the lakes and rivers of Europe, Asia, Africa, 
and North America. They are fishes with a 
naked head, and usually a scaly body, and with 
all or most of the fin-rays jointed and flexible. 
The pectoral fins are placed low, the pelvic fins 
are abdominal in position, and there is no adi- 
Pesce um, Lhe mouth is~ toothless, more or. less 
protractile, bordered above by the przmaxillaries 
only, and the gill-membranes are usually joined to 
the isthmus, restricting the gill - openings from 
below. Most characteristic of the family are 
the falciform lower pharyngeal bones, bearing a 
small number of teeth which bite upwards against 
a hard plate attached to a backwardly directed 
process of the basal part of the skull; the form of 
these pharyngeal teeth, their number and _ their 
straneement in one, two, or three series are of 
great importance in the distinction of genera and 
species, 

All our Cyprinoids are more or less gregarious ; 
they usually subsist on a mixed diet, but some, like 
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the Carp, are almost exclusively vegetarian, whilst 
others, such as the Chub, are more predaceous. All 
spawn in the spring or early summer, and apparently 
but once a year, although the spawning season may 
in some species be prolonged, or. may be retarded 
from various causes. At this season even the most 
sluggish species become lively and sport at the sur- 
face of the water; the fish usually crowd together 
on quiet shallows, and seem to forget everything 
except the occupation of the time, so that they may 
readily be captured, and fall victims to the car- 
nivorous fish and birds, which find them an easy 
prey. The breeding males are sometimes remark- 
able for their brilliant coloration; usually they 
acquire little tubercles on the head, which in some 
species extend on to the back and sides of the body ; 
another characteristic male feature is a thickening 
of the first ray of the pectoral fin. 

After spawning, many of our Cyprinoids repair 
to rapid shallows to recuperate, the more sluggish 
species forming an exception to this rule; thence 
they make their way to the feeding-grounds adapted 
to the peculiarities of the species; in the winter 
all retire into deep water; some fall into a 
sort of torpor and lie huddled together in 
shoals, or may even, like the Tench, burrow into 
the mud; others, like the Roach and Chub, 
continue feeding whenever anything eatable is to 
be found. 7 

The following synopsis, based on external char- 
acters only, indicates the arrangement of the British 
species adopted in this work, and may be used as a 
key for their identification ;— 


= 7. 


Soe oo 
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I. Dorsal fin long, with 14 to 23 branched rays; 
anal fin short; last simple ray of each more 
or less distinctly spinous and serrated. 

A. Two barbels on each side of the mouth; 
caudal fin strongly emarginate . 1. Carp 

B. No barbels; caudal fin slightly or moder- 
ately emarginate. 

Dorsal spine feeble, finely serrated; anterior 
branched rays increasing in length backwards, 
the edge of the fin convex; 6$ to 9 scales 
between origin of dorsal fin and lateral 
Prices =. 02. oe ae Crucige Cary 

Dorsal spine ane eid coarsely serrated ; anterior 
branched rays the longest, the edge a the fin 
straight or concave; 5 to 64 scales between origin 


en-dotsal fin and lateral line. . « 3. Gold ish 


hie Dorsal and anal fins short or of moderate 
length, neither with more than 13 branched 
rays. 
A. Mouth with barbels. 

Mouth inferior ; two barbels on each side ; last simple 
ray of dorsal fin a serrated spine; 52 to 70 
seaics im the lateral line .  . . 3... 4. Barbel 

Mouth inferior; one barbel on each side; no 
dorsal spine; 39 to 45 scales in the lateral 


line ae hin 5a Gwaeeon 
Mouth eeminal: a sil Berea on each side: 
203/23 SC) ea Ole ae Se eee oe 6 rey 


B. No barbels. 

‘Scales. small: each tubule ‘of = the 
lateral line extending the whole 
length of the exposed part of the 
Bedlewegeera tes biel. lab. ee Dee 
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2. Scales moderately large ; tubules of the 
lateral line not extending to the free 
edges of the scales. 

a. Free edge of anal fin convex ; 
cleft of mouth nearly or 
quite reaching to below 
the anterior margin of 
eye «i 92) Ooo 

8. Free edge of anal fin concave. 
Origin of dorsal fin above or 

slightly behind base of 
pelvic fins. 

Greatest depth of the body contained 3 to 5 
times in the length to the base of the caudal fin; 
dorsal fin with 7 or 8 branched rays . 9. Dace 

Greatest depth of the body contained 24 to 4 
times in the length to the base of the caudal fin; 
dorsal fin with 9 to 11 branched rays . 10. Roach 

Origin of dorsal fin far be- 
hind the base of the pelvic 
fins . . ., «ite 


III. Dorsal fin short or of moderate length; anal 
fin long, with 15 to 29 branched rays; 
abdomen behind the pelvic fins compressed 
to a sharp edge over which the scales do 
not pass. 

A. Body deep. 
44 to 50 scales in the lateral oie 
8 to 11 between origin of dorsal fin 
and lateral line ; dorsal fin usually with 
8, anal fin with 19 to 24 branched 
fays . . « +. 12. Wee 
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AiG fos) 7 scales in ‘the lateral line, 11 to 

15 between origin of dorsal fin and 

lateral line; dorsal fin usually with 9, 

analy, fia with 22° to) 20 branched 

rays rer aga 13. Bream 

B. Body elongate; anal fin with 15 to 20 
branched: rays) | aal Eg leee 


Three species of Carp are found in our islands; 
they are readily recognized by the long dorsal and 
short anal fins, in each of which the last simple ray 
is more or less distinctly spinous, and has the 
posterior edge serrated. Of these three species, two, 
the Common Carp and the Gold-fish, are natives of 
China, and have been introduced into various parts 
Goeiie ‘world; the third, the Crucian Carp, 1s a 
European species, but perhaps not indigenous to 
Britain. 


THE COMMON CARP (Cyprinus carpio) is placed 
in a genus distinct from that of the Crucian Carp 
and Gold-fish (Carassius) on account of the presence 
of two barbels on each side of the mouth, and be- 
cause the molariform pharyngeal teeth are arranged 
in three series on each side; the main row is com- 
posed of three teeth, and in addition there are two 
small anterior teeth placed one in front of the other, 
whereas in the Crucian Carp and Gold-fish there is 
a single series of four teeth on each side. 

In the Carp the dorsal fin is highest anteriorly, 
its spine is fairly strong and distinctly serrated, 
whilst the branched rays are seventeen to twenty-two 
in number; the caudal fin is deeply emarginate. 
There are thirty-four to forty scales in the lateral 
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line, and five to seven in a transverse series from the 
origin of the dorsal fin to the lateral line. The 
colour is usually of a greenish brown, with brassy 
reflections on the sides. 

According to continental writers the Carp may 
attain a weight of nearly 100 lbs., but 25 lbs. seems 
to be about the limit for this country; our figure 
(Pl. XXIII, Fig. 1) is of quite a small fish, only 
7 inches long. 

The date of the introduction of this species is 
uncertain, but it is now widely distributed in Britain 
and Ireland. The first-known mention of it asa 
British species is in Dame Juliana Berner’s Boke of 
St. Albans, published in 1496. 

The Carp is very variable in form and in the size of 
the fins; of domesticated varieties bred on the Conti- 
nent may be mentioned the Mirror-carp, with the 
scales much enlarged, and usually reduced to one or 
two series on each side, the rest of the fish being 
naked, and the Leather-carp, entirely scaleless, and 
with the skin thickened. 

Carp are chiefly found in lakes, ponds, and slow- 
running rivers; they are especially partial to weedy 
places where the bottom is muddy. In the summer- 
time the shoals of Carp may be seen lying 
motionless or slowly swimming about near the 
surface of the water, sometimes browsing on the 
weeds; or they may be feeding at the bottom, 
taking in and then ejecting mouthfuls of mud, from 
which they probably extract some nutriment in the 
form of decomposed vegetable matter; their diet is 
principally vegetarian, but worms, shrimps, insects, 
etc., are also eaten. In the winter the Carp retire 
into deep water and cease feeding; they have been 
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described as lying immovable on the mud, with their 
heads together, forming a circle. 

They are extremely cautious, and it is a problem 
for the angler to find a line strong enough to hold 
Carp and yet fine enough to escape their notice, 
whilst the net fisherman finds them full of ruses to 
escape him, such as burrowing under or leaping over 
the edge of his seine. 

Writing of the Carp in the Norfolk Broads, the 
Rev. R. Lubbock says: “ Mrs. Glasse’s receipt for 
stewing these fish begins with these words, ‘ First 
catch your Carp. The worthy dame here displays 
acumen. In our extensive waters no fish baffle the 
fisherman so completely as large Carp. Every one 
has his peculiar tale of disappointment—how he 
surrounded a shoal of Carp with his turning net, 
and some sprang over and the rest ‘mudded’; or 
how he found them working in a dyke, and placed 
a trammel net above and below them, so as to cut 
off retreat both ways, and then dragged the inter- 
mediate space with a third net, and got only one of 
the smallest. I believe that some of our fen-men 
regard this fish with mysterious awe; his exits and 
entrances puzzle them—they regard him as some- 
thing more than a fish, and look upon him as what 
the Scotch call ‘ No cannie.’” 

Carp can live fora long time out of water, and 
can be sent alive for considerable distances packed 
in damp moss; they often breathe atmospheric air 
under normal conditions in the warm weather, 
coming to the surface and taking it in with a noise 
which has been described as “ smacking their lips.” 

The breeding season is usually in May or June, 
but may be prolonged throughout the summer, 
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especially if the weather be cold; at this time the 
males have little white tubercles on the cheeks and 
opercles. The Carp spawn on quiet shallows 
amongst the weeds, to which the eggs adhere, 
Sometimes a female is attended by two or even 
three males, which swim above her, often leaping 
out of the water, and by other antics betraying their 
excitement. 

The eggs are small and very numerous; they 
hatch out in about a fortnight or sometimes less, 
and the fry grow rapidly; sexual maturity may be 
attained in three years, when the fish may be a foot 
in length and weigh about 1 Ib. but the rate of 
- growth varies enormously according to circumstances, 
and fish of this age may be three or four times as 
large; growth takes place in the summer months 
only. 

The Carp is popularly considered to rival the 
Pike in longevity, and has been said to attain an 
age of a hundred and fifty years; but it must be 
confessed that this and similar statements rest on 
very unreliable evidence, although there is reason for 
supposing that Carp live to a good old age. 

It often happens that apparently wildly im- 
probable tales may have far more truth in them 
than others which seem much less fanciful, and this 
may well be the case with the following passage 
from Walton :— 

“J have both read it, and been told by a 
gentleman of tried honesty, that he has known 
sixty or more large Carps put into several ponds 
near to a house, where, by reason of the stakes: in 
the ponds, and the owner’s constant being near to 
them, it was impossible they should be stole away 
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from him; and that when he has, after three or four 
years, emptied the pond, and expected an increase 
from them by breeding young ones (for that they 
might do so, he had, as the rule is, put in three 
melters for one spawner), he has, I say, after three or 
four years, found neither a young nor old Carp 
remaining. And the like I have known of one 
that had almost watched the pond, and at a like 
distance of time, at the fishing of the pond, found, 
of seventy or eighty large Carps, not above five or 
six; and that he had forborne longer to fish the 
said pond, but that he saw, in a hot day in summer, 
a large Carp swim near the top of the water with a 
frog upon his head; and that he, upon that occasion, 
Saused his pond to be let dry; and I say, of 
seventy or eighty Carps, only found five or six in 
the said pond, and those very sick and lean, and 
with every one a frog sticking so fast on the head 
of the said Carps, that the frog would not be got 
off without extreme force or killing.” 

We find this account confirmed by many modern 
instances, which are thus summed up by Smitt: 
“Carp are often troubled by the male frogs, which 
under the influence of sexual excitement attach 
themselves firmly to the head of the sluggish Carp, 
and with their forefeet press the eyes of the fish so 
hard as to produce blindness.” 

Carp are fairly good eating when well cooked, 
but all the recipes seem to agree in recommending 
the use of plenty of wine and other accessories 
which disguise the muddy flavour of the fish, 
They are easily kept in ponds, and are largely 
cultivated on the Continent, but not much in this 
country. 


t3 
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The name Carp is represented by similar words 
in many languages, such as the German Karff, 
the French Carpe, the Celtic Cerpyn, and the Latin 
Cyprinus or Cyprianus, probably derived from 
Cyprus, the abode of Venus, in allusion to the 
fecundity of some fish of this family. 

The Common Carp and the Crucian Carp form 
a hybrid, which is represented in the British Museum 
Collection by several examples, including a fine 
specimen, 16 inches long, from Norwich; one of 
half that length is shown on Pl. XXIII, Fig. 2. 

This hybrid differs from the Carp especially in 
that the posterior barbels are quite short and the 
anterior ones very small or absent, whilst the dorsal 
spine is more finely serrated and the caudal fin is . 
less deeply emarginate. The pharyngeal teeth are 
variable, forming one to three series, often two, 
with four teeth in the inner and one in the outer 
row. The branched rays in the dorsal fin number 
seventeen to twenty, the scales in the lateral line 
thirty-three to thirty-eight. 


THE CRUCIAN CARP (Carassius carassius or 
C. vulgaris) differs from the Common Carp in that 
barbels are absent and the pharyngeal teeth are 
somewhat compressed and are arranged in a single 
series. The dorsal fin is more elevated, the branched 
rays, fourteen to twenty-one in number, at first 
increasing in length, sometimes nearly to the middle 
of the fin, whilst the spine is slender and feebly 
serrated; the caudal fin is but slightly emarginate. 
The body is usually deep, but varies considerably, 
and is sometimes as elongate as in the Carp, the 
name Prussian Carp being applied to fish of this 
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form. The scales in the lateral line number twenty- 
eight to thirty-five, and there are six anda half to nine 
between the origin of the dorsal fin and the lateral 
line. The coloration is similar to that of the Carp. 

The Crucian Carp attains a length of about 
heinenes and a weight of about .7 Ilbs.; the 
example figured (Pl.. XXIV, Fig. 1) is. a small 
fish of 64 inches. This species is found throughout 
Europe and in Turkestan, Siberia, and Mongolia. 
In our islands it is by no means so common as the 
Carp, and it may not be indigenous; it seems to 
be absent from Scotland, Wales, and Ireland, and 
except in the Thames system and some of the 
Eastern counties is rare in England. 

In habits the Crucian Carp closely resembles the 
Common Carp, but it is even more sluggish and 
more shy; on hot summer days the shoals may 
bask or swim about near the surface, but they 
usually lie quietly in the mud or among the 
weeds. The breeding season is in April, May, and 
June, when the eggs are shed amongst the weeds, 

The word Crucian corresponds to the German 
name for this fish, Kavausche, which has been 
latinized to form the generic name Carassius. 


THE GOLD-FISH (Carassius auratus) is closely 
felated to the Crucian Carp, but-the body 1s 
usually more elongate, the dorsal fin is highest 
anteriorly, and has the spine strong and coarsely 
serrated, and the scales are larger, numbering 
twenty-five to thirty in the lateral line, and five 
to six and a half between the origin of the dorsal 
fin and the lateral line. Like the Common Carp, 
this species is a native of Eastern Asia, and in a 
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wild state has the greenish-brown hue of the other 
Carps, and it is only the domesticated varieties 
which lose their black or brown pigment and 
exhibit the well-known gold and silver coloration. 
Some of the largest specimens I have seen, certainly 
several pounds in weight, were in the ponds at 
Hampton Court. A small example, 7 inches long, 
is shown on Pl. XXIV, Fig. 2. 

The Chinese and Japanese have produced many 
remarkable varieties of Gold-fish; the dorsal fin 
may be variously reduced, and the caudal may split 
vertically into its component halves, thus showing 
four lobes instead of two, or if the upper edges do 
not separate it may appear trilobed. The most 
curious type is the Telescope Fish, with protruding 
eyes, no dorsal fin, and a very large trilobed caudal. 


THE BARBEL (Barbus barbus or B. vulgaris) 
belongs to a genus which is very rich in species; 
nearly two hundred different forms are known from 
Africa alone, and numerous kinds are also found in 
the Indian region, including the famous Mahseer 
(BL. mosal), so well known as a sporting fish, which 
attains a weight of more than 100 lbs. 

The European species are few in number and our 
Barbel is the only one found north of the Alps; its 
range on the Continent extends from France through 
Germany to the Danube, but it is absent from the 
northern parts of Europe. In the British Isles it 
seems to be confined to the Thames, the Trent, and 
some of the Yorkshire rivers. 

The Barbel has a rather elongate body covered 
with scales of moderate size, numbering fifty-two to 
seventy in a longitudinal series. The head is 
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noticeable for the high position of the smallish eye, 
the rather long snout, with the upper profile more 
or less decurved, and the inferior horseshoe-shaped 
mouth with thick lips and with two barbels on each 
side, the anterior near the end of the snout, the 
posterior near the corner of the mouth. The dorsal 
fin is placed in the middle of the length of the fish; 
the last simple ray is a strong serrated spine, and 
the branched rays number eight or nine, whilst the 
anal has only five. The pharyngeal teeth are sub- 
conical, hooked, arranged in three series on each 
side, five in the inner row, three in the middle, and 
two in the outer’ row.’ The general colour isa 
greenish olive, darkest on the back, and with golden 
reflections on the sides; small dark brownish spots 
are often present on the back and sides and on the 
dorsal and caudal fins. 

In England the Barbel has been known to attain 
a length of more than 3 feet and a weight of about 
20 lbs., but much larger specimens have been 
recorded from the Danube. The largest English 
eeccimen 1 have seen weiehed 12 -Ibs: 12. oz. 
and was 30 inches long; it was taken in the 
Kennett; an example from the Thames, 9g inches 
long, is shown on Pl. XXV, Fig. 1. 

Barbel feed especially on worms, shrimps, insect 
larve, etc., but they appear not to disdain any sort 
of animal or even vegetable matter, which they find 
by rooting about on the bottom or in the banks 
with their snouts, often turning over stones and 
using their barbels as feelers to aid them in their 
search for food. In the winter-time they herd to- 
gether in large shoals and retire into deep water, 
where they lie in a torpid condition. 
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The spawning season is in May or June, when 
the males acquire little tubercles on the head and 
the anterior part of the back; the fish assemble in 
shallow or fairly deep water where the bottom is 
gravelly ; the eggs are said to be covered over with 
gravel by the parent fish, and to hatch out in about 
a fortnight. After spawning the Barbel make for 
the swift shallows, where they may be seen rolling 
about on the gravel. 

The Barbel is a strong and active, yet wary, fish, 
and affords fine sport to the angler; opinions differ 
as to its value as food, the flesh being white and firm, 
but rather coarse; the eggs are more or less poisonous, 
sometimes inducing violent purging and vomiting, and 
also weakening the heart so much that fainting may 
result ; the poisonous secretion is sometimes absorbed 
by the flesh of the lower part of the fish, which may 
thus produce similar effects, and to be safe it is best 
to eat Barbel only in the late summer and autumn, 
and to remove the roe as soon as possible after the 
fish is caught. 

The Barbel derives its title from Barbellus, the 
diminutive of Barbus, the Latin name given to 
this fish in allusion to its beard-like appendages or 
barbels. 


THE GUDGEON (Godbio gobio or G. fluviatilis) is 
rather similar to the Barbel in general form, as well 
as in the shape of the head, the structure of the 
mouth, and the position of the fins. However, there 
is no anterior pair of barbels, the eye is rather large, 
the scales number only thirty-nine to forty-five in 
the lateral line, and the unbranched rays of the 
dorsal fin are slender and articulated. The dorsal 
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fin has from six to eight branched rays, the anal five 
to seven. The colour is brownish or greenish above, 
silvery or golden on the sides and below, often with 
small scattered brownish spots on the upper parts 
and a row of larger blackish ones along the middle 
of the side; there are series of small dark spots on 
the dorsal and caudal fins. 

The main reason for placing this species in a 
genus distinct from that of the Barbel is the arrange- 
ment of the pharyngeal teeth in only two series, 
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four or five in the inner and two or three in the 
outer on each side, 

The Gudgeon is found all over Europe except the 
Iberian Peninsula and Greece, and extends through 
Russian Turkestan and Siberia to Mongolia. In 
England and Wales, it is generally distributed, but 
appears to be absent from the Lake District, 
Western Wales, and Cornwall; it is unknown in 
Scotland, but is common in Ireland. 

This is a small species, rarely growing to more 
than 6 inches in length, whilst specimens of 8 inches 
are considered exceptionally large. 

Gudgeon are usually found in rivers, especially 
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frequenting places where the bottom is gravelly or 
sandy and where the water is not very deep nor the 
current too strong; shoals of them may often be 
seen on the bottom quite close to the bank, lying 
still or moving about slowly in search of food, which 
they find by stirring up the sand or gravel and 
feeling with their barbels in much the same way as 
the Barbel; the food consists of shrimps, small 
molluscs, insect larve, worms, and the eggs and 
fry of other fish. 

The breeding season commences in April or May, 
when the Gudgeons repair to the gravelly shallows 
for the purpose of spawning. At this time the 
males are ornamented with little tubercles on the 
head ; the females deposit their eggs on the stones 
in small lumps, and one may take four weeks or 
more before all are shed; as all the fish are not ripe 
at the same time, the spawning may last far into the 
summer. 

The fry hatch out in about a month, so that they 
may often be found at the same time as the breeding- 
fish. 

Rusconi’s account of the spawning of the Gudgeon 
in Lombardy has been thus translated by Smitt: 
“During my stay at Desio, on a most lovely day 
in July, I was walking early in the morning along 
the shore of the little lake’ of Villa Traversi. 
Suddenly a noise reached my ear. I thought at 
first that some one was beating the water with 
sticks or with the flat of an oar. On glancing along 
the shore I soon detected the spot from which the 
sound proceeded, as well as the cause of the dis- 
turbance; it was caused by spawning fishes. Eager 
to obtain a closer view of this sight, I stealthily 
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made my way towards them, and under cover of 
the bushes that fringed the shore I got near enough 
to observe them with care and without betraying 
my own presence. They lay at the mouth of a small 
brook, the water of which was cool and clear, but so 
scanty that the pebbles at the bottom were almost 
dry. They were Gudgeons. They approached the 
mouth of the brook. With rapid strokes they came 
swiftly on and advanced about a metre up the 
brook, not leaping, but in a manner gliding over the 
pebbles. After this first spurt they stopped, bent 
the trunk and tail alternately to the right and left, 
and in this way rubbed the ventral side against the 
bottom. With the exception of the belly and the 
lower part of the head their whole body now lay 
out of the water. They retained this position for 
seven or eight seconds. Then they dealt a sharp 
blow with the tail on the bottom, splashing the 
water in all directions, turned round, and darted 
back to the lake, soon to repeat the same operation.” 

The Gudgeon affords good sport in spite of its 
small size, as it readily takes a worm; moreover, it 
is excellent food, of delicate flavour, and easily 
digested. 

The name Gudgeon is derived from the Latin 
Gobionem through the French Gowjon. 


THE TENCH (Z7inca tinca or T. vulgaris) is well 
distinguished from other British Cyprinoids. In 
form it is moderately deep and rather stout, with 
the dorsal profile convex from the head to the dorsal 
fin. The head is broad, with the eyes rather small, 
the snout blunt, and the mouth terminal and oblique, 
with a short barbel on each side near the corner. 
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The scales are quite small, numbering 99 to 120 
in the lateral line. The dorsal and anal fins are 
rounded; the former originates above the base of 
the pelvics and has eight or nine branched rays, 
whilst the latter has from six to eight ;. the caudal 
fin is slightly emarginate, with rounded lobes. The 
coloration varies from greenish yellow to greenish 
black ; sometimes a golden variety may be met with. 

The Tench is found all over Europe and in Asia 
Minor and Western Siberia; it is generally distri- 
buted in the British Islands as far north as Loch 
Lomond, and is also found in the Tay and Dee 
systems, where it is probably not indigenous. 

As a rule, the Tench does not exceed 8 Ibs. in 
weight, but Yarrell mentions one of 11 lbs. 9 oz, 
and still larger examples have been recorded from 
continental localities; a specimen a foot long is 
figured (Pl. XXV, Fig. 2). 

This is pre-eminently an inhabitant of still waters, 
but occurs also in slow-flowing rivers; it thrives in 
small weedy ponds with muddy bottom, in reservoirs, 
or even in clay-pits. It is a quiet and indolent fish, 
in the summer lying at the bottom, or sometimes, 


on calm, hot days, at the surface amongst the weeds, © 


whilst it passes the winter buried in the mud ina 
sort of torpor. Siebold relates that some Tench 
which had thus buried themselves were dredged up 
and placed on the bank; they showed no signs of 
life, and after some time were awakened by several 
blows with a stick, when they regained the pond by 
a series of jumps. In the spring, when they emerge 
from their winter sleep, the Tench are lean, but they 
rapidly fatten on a mixed diet of mud, weeds, 
worms, insects, and little shellfish, 
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Like Carp, Tench can live for some time out of 
the water, and they have been known to live buried 
in the mud at the bottom of a pond which had dried 
up during a hot summer; unlike Carp, however, 
they are not particularly cunning, and readily fall 
victims to the angler who knows how and where to 
fish for them, whilst the method employed by the 
fishermen on the Norfolk Broads has been thus 
described by the Rev. R. Lubbock— 

“Tench catching, as it is justly termed, originated 
with a family of the name of Hewitt, at Barton, all 
the members of which were fishermen and gunners. 
One of them, observing the sluggish nature of this 
fish, attempted to take them with his hands, and often 
succeeded. The art has spread, and the system is 
better understood, so that at this time there are in 
Norfolk fishermen who, upon shallow waters—for in 
deep nothing can be done thus—prefer their own 
hands, with a landing-net to be used occasionally, 
to bow-nets or any other engines. The day for this 
operation cannot be too calm or too hot. During 
the heat of summer, but especially at the time of 
spawning, Tench delight in lying near the surface 
of the water amongst beds of weeds; in such situa- 
tions they are found in parties, varying from four 
BEenve .to thirty in number. On the very near 
approach of a boat they strike away, dispersing in 
different directions, and then the sport of the tench- 
catcher begins. With an eye like a hawk, he per- 
ceives where some particular fish has stopped in his 
flight, which is seldom more than a few yards; his 
guide in this is the bubble which rises generally 
where the fish stops. 

“ Approaching the place as gently as possible in 
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his boat, which must be small, light, and at the 
same time steady in her bearings, he keeps her 
steady with his pole, and, lying down with his head 
over the gunwale and his right arm bared to the 
shoulder—taking advantage, in his search, of light 
and shade—he gently with his fingers displaces the 
weeds, and endeavours to descry the Tench in his 
retreat. If the fisherman can see part of the fish, 
so as to determine which way the head lies, the 
certainty of capture is much increased; if he cannot, 
immersing his arm, he feels slowly and cautiously 
about until he touches it, which, if done gently on 
head or body, is generally disregarded by this 
sluggish and stupid fish; but if the tail is the part 
molested, a dash away again is the usual conse- 
quence. Should the fisherman succeed in ascertain- 
ing the position of the fish, which under favourable 
circumstances he generally does, he insinuates one 
hand, which alone is used, under it, just behind the 
gills, and raises it gently, but yet rapidly, towards 
the surface of the water. In lifting it over the boat 
side, which, it need not be said, should be low, he takes 
care not to touch the gunwale with his kunckles, 
as the very slightest jar makes the captive flounce 
and struggle. On being laid down, the Tench often 
remains motionless for full a minute, and then 
begins apparently to perceive the fraud practised 
upon it. The fisherman then, if he ‘marked’ more 
than one Tench when the shoal dispersed, proceeds 
to search for it. If not, he endeavours to start 
another, by striking his pole against the side or 
bottom of the boat—several are generally close at 
hand. The concussion moves other fish, when the 
same manceuvres are repeated. In this way I have 
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seen fifteen or sixteen good-sized table Tench taken 
im a Short space of time. “And in the course of a 
favourable day one fisherman will easily secure five 
Orsix dozen.” 

The breeding season is usually in June, when the 
males may be distinguished by the greatly enlarged 
eater tay of the ‘pelvic fin.- The eggs are’ very 
small and numerous and are deposited on the 
weeds in quiet shallows, generally hatching out in 
about a week. The young fish usually attain a 
weight of about + lb. in a year, and a fish of 8 lbs. 
will probably be about the same number of years 
old. 

The Tench used to be popularly regarded as the 
physician of the fishes, especially of the Pike, and 
even now the name “doctor fish” is given to it in 
some parts of England. The sick or wounded fish 
were supposed to be cured by the touch of the 
Tench, the thick slime covering the body of the 
latter being said to act as asort of balsam. ‘This 
belief is now generally discredited, as is the idea 
that the Pike forbears to eat his physician out of 
gratitude for his services ; indeed, in some localities, 
a small Tench is said to be a very good bait fora 
Pike. My friend, the late Dr. Bowdler Sharpe, told 
me that one day in May he stood on the bridge over 
the lake at Avington and watched a large Tench 
lying in the water below; a shoal of Perch swam 
up and lay round and above the Tench and appeared 
to be rubbing against him; on being disturbed they 
swam back under the bridge, but soon repaired again 
to the Tench and repeated this manceuvre several 
times. The meaning of this is obscure, but there 
can be little doubt that observation of similar 
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incidents has led to belief in the healing powers of 
the Tench, not only for-other fishes, but for the 
human race. In olden times it was considered a 
specific for many diseases, being applied to the 
hands and feet to cure fever, or laid over the region 
of the liver for jaundice; headache, toothache, and 
other ills were treated on similar lines. 

The flesh of the Tench is white and firm, but 
varies much in quality, the best table fish sometimes 
coming from the foulest water. It is said the 
muddy flavour is removed by scalding, thus getting 
rid of the coat of slime which covers the body. In 
the Middle Ages this fish was much appreciated, and 
used to be kept by the monks in their stew-ponds. 

The name Tench is derived through the old 
French Zenche from TJinca, the Latin name of the 
fish, 


THE MINNOW (Phoxinus phoxinus or P. aphya) 
is very similar to the Chub and the Dace in form, 
in the structure of the mouth, the pharyngeal 
dentition, etc, but it differs in some important 
characters which entitle it to be placed in a distinct 
genus. The scales are small, numbering from 
eighty to more than one hundred in a longitudinal 
series, and are scarcely imbricated, whilst the lateral 
line runs nearly along the middle of the side and 
is composed of scales whereon the tubules extend 
the whole length of the exposed parts; the lateral 
line is variously developed, in some examples not 
reaching beyond the level of the pelvic fins, in others 
extending nearly to the base of the caudal. The 
dorsal fin is placed farther back than in the Dace or 
Chub, ending above the origin of the anal; both fins 
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Have mom six: to eight: branched rays. The 
coloration is very variable, but is usually of a silvery 
grey, with the back green, brown, or nearly black, 
and with a golden band along the upper part of 
the side; sometimes a series of dark vertical bars 
descend from the back, sometimes there is a dark 
longitudinal band along the middle of the side, or 
there may be scattered irregular spots. 

The Minnow is found all over Europe except the 
Iberian Peninsula, and in Russian Turkestan and 
Siberia; in Britain it ranges north to the River 
Deveron in Banffshire, and has been introduced into 
the Spey, but is absent from the Northern High- 
lands of Scotland; in Ireland it is local, and at one 
time was said to be restricted to the counties of 
Dublin and Wicklow. Major Trevelyan, however, 
has sent me some from Fermanagh. A _ closely 
allied form occurs in Spain and Portugal (2. 
hispanicus). 

As a rule, the Minnow does not grow to a length 
of more than 3 or 4 inches, and one of the last- 
Hamed. size. is shown on Pl. XXXII, Figh 3:; 
occasionally specimens 6 or 7 inches long have 
been taken. 

These pretty little fish are found in lakes, ponds, 
canals, and rivers, but they especially prefer clear 
streams where the bottom is sandy or gravelly ; 
they swim in companies, and in the larger rivers 
are often to be found where the water begins to 
deepen at the end of a shallow. Sometimes long 
processions may be seen moving from one place to 
another, in search of new feeding-grounds; on such 
occasions they are said implicitly to follow the leaders, 
whose daring or curiosity may not always be for the 
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benefit of the shoal; in fact, Minnow nets and traps 
depend for their success on these characteristics of 
the species. It is only necessary to lower a net 
into the water where Minnows abound, and to let it 
remain still; they will soon gather round, and then 
the boldest will venture over it and will quickly be 
followed by the rest, especially if their inquisitiveness 
be stimulated by the presence of a few pieces of red 
wool or some other bright material; when the shoal 
are busily engaged in testing and discussing the 
nature of this new object the greater part of them 
may be captured if the net is quietly drawn up. 

In the winter the Minnows retire into deep water 
and lie hidden under stones or in holes in the 
banks. Their food consists principally of insects, 
worms, shrimps, little molluscs, and the eggs and . 
minute fry of other fishes. They are also said to 
eat dead fish, but only on the authority of a writer 
in Loudon’s Magazine, quoted by Yarrell, who re- 
lated that as he crossed a brook he “saw from the 
foot-bridge something at the bottom of the water 
which had the appearance of a flower. - Obsetving 
it attentively I found that it consisted of a circular 
assemblage of Minnows; their heads all met in the 
centre, and their tails diverging at equal distances, 
and being elevated above their heads, gave them the 
appearance of a flower half-blown. One was longer 
than the rest, and as often as a straggler came in 
sight, he quitted his place to pursue him; and 
having driven him away, he returned to it again, 
no other Minnow offering to take it in his absence. 
This I saw him do several times. The object 
that had attracted them all was a dead Minnow, 
which they seemed to be devouring.” 
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The spawning takes place in May and June, 
when the males are distinguished by the thickened 
pectoral fin-rays, the presence of little whitish 
tubercles on the head, which is otherwise blackish, 
and the scarlet colour of the belly. The Minnows 
repair in large numbers to gravelly shallows, usually 
in brooks where the stream runs fairly rapidly. 
Here the eggs are deposited on the bottom, and 
adhere to each other and to the stones, so that they 
are not washed away by the current. After the 
spawning the males have been observed to ascend 
the shallows in large shoals and to lie together, 
forming an almost solid mass, which looks like a bed 
of weeds, whilst the little white spots on their heads 
have been compared to half-open buds; after some 
days they return and recommence an active life. 

The chief use of the Minnow is as a bait for 
@rout, Perch, and Pike, but it is not. to be despised 
as food; indeed, according to Walton, a Minnow- 
tansy is a dainty dish of meat, and Day tells us 
that in 1394 seven gallons of Minnows were served 
at a banquet given by William of Wykeham. 

The name Minnow appears in old writings in 
various forms such as Menoun, Minoe, etc.; it seems to 
have some connection with the French menu, small, 
but philologists are not agreed as to its derivation. 


THE CHUB (Leuciscus cephalus) has the body 
rather elongate and little compressed ; the greatest 
depth usually measures about one-fourth of the length 
to the base of the caudal fin, but in large specimens 
is sometimes not much less than one-third of that 
distance; in the adult fish the width of the flat 
interorbital region is nearly one-half of the length 
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of the head; the mouth is large, its cleft often 
reaching the vertical from the anterior edge of the 
eye. The pharyngeal teeth resemble those of the 
Roach in structure, but are arranged in two series, 
five in the inner and two in the outer on each side. 
There are forty-two to forty-nine scales in the 
lateral line, seven or eight in a transverse series from 
the origin of the dorsal fin to the lateral line, and 
three or four from the latter to the base of the 
pelvic fin. The branched rays in the dorsal and 
anal fins number seven to nine; the former 
originates a little behind the base of the pelvic fins, 
and has the free edge straight or a little convex, 
whilst the latter is always distinctly convex. The 
coloration is silvery, or in larger specimens coppery, 
with the back greenish or brownish; each scale is 
dark at the base; the dorsal, caudal, and pectoral 
fins have the colour of the back, and the pelvic and 
anal fins are usually reddish. 

The Chub is found all over Europe except in the 
extreme north and the Iberian Peninsula; in the 
latter, however, it is represented by a closely related 
form; it also ranges through Asia Minor to Persia. 
In Britain it occurs in most rivers south of the Firth 
of Forth, except in West Wales, Devon, and 
Cornwall, but it is absent from Ireland. 

In this country the Chub grows to a length of 
about 2 feet and a weight of 8 lbs., but in some of 
the larger rivers on the Continent a weight of 12 lbs. 
is attained. Two fine examples, 23 inches long, 
from the Hampshire Avon, were exhibited at the 
Sports Exhibition held in Vienna in 1910. One, 
weighing 7 lbs. 63 oz., was caught by Mr. F. W. 
Smith; the other, a fish of 7 lbs, 5 oz., by Mr. E. J. 
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Walker; the example figured (Pl. XXVI, Fig. ids is 
less than a foot long. 

This is especially a river fish, and in hot summer 
days may often be seen in shoals lying near the top 
of the water and leaping at the flies, or just as often 
feeding near the bottom on weeds, shrimps, worms, 
etc., frequenting swift shallows such as mill-streams, 
from which habit it has in France received the 
name of Meunzer (Miller). 

The larger Chub are often solitary and are very 
wary, often lying under the shelter of an overhanging 
bank or beneath the shade of some bush; they are 
extremely voracious and feed to a considerable extent 
on little fish such as Minnows and Gudgeon, a prey for 
which their large mouth and strong jaws suit them. 
In the autumn the Chub retire into deep water and 
remain there throughout the winter. 

The breeding season is from April to June, when the 
fish assemble on weedy shallows where the bottom is 
gravelly and the current moderately strong; here 
they may be seen for some days leaping out of the 
water and making a considerable disturbance. At 
this season the males have little tubercles on the 
head, and their scales also become rough. The eggs 
adhere to the stones and hatch out in a week or a 
little more; the fry are said to grow rapidly, and the 
fish to become mature at the age of three years. 

As food the Chub is not of much account, being 
coarse and bony, but with some trouble may be 
made into a passably good dish. 

The various names by which the Chub is known 
seem inostiy to have reference. to the size and 
breadth of the head; Chub is evidently from the 
same root as chubby, meaning with fat cheeks ; 
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Chevin and Chavender are equivalent to the French 
Chevaine, probably from chef, a head; Loggerhead 
needs no explanation. The north-country name 
Skelly seems to be only a variant of Schel/ly, which 
is the name of the white-fish found in Ullswater and 
Haweswater; these names seem to have reference 
to the conspicuous scales. 


THE DACE (Leuciscus leuciscus) is closely related 
to the Chub; it is a rather slender fish, the greatest 
depth of the body measuring from one-fifth to not 
much less than one-third of the length to the base 
of the caudal fin. The head is shorter, the inter- 
orbital region narrower, and the mouth smaller than 
in the Chub. The scales number forty-seven to 
fifty-four in the lateral line, eight or nine in a 
transverse series from the origin of the dorsal fin 
to the lateral line, four or five between the lateral 
line and the base of the pelvic fin. The dorsal fin 
has seven or eight branched rays, originates above 
the base of the pelvic fins, and has the free edge 
concave; the anal fin has seven to nine branched 
rays and has a concave margin, in striking contrast 
to the rounded anal fin of the Chub. The colora- 
tion is silvery white; the back, with the dorsal and 
caudal fins, is greenish or brownish; the lower fins 
are whitish, sometimes tinged with red. 

The Dace is found all over Europe north of the 
Pyrenees and the Alps, and ranges throughout 


Siberia; it inhabits most of the English rivers and— 


those of Wales, except in the west, but is absent 
from Scotland and Ireland. 

This is a small species, rarely growing to much 
more than a foot long; specimens of 1 lb, weight 
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are considered large, although as much as 14 lbs. is 
sometimes attained; the example figured (Pl. XXVI, 
Fig. 1) measures g inches. 

The Dace is a graceful and lively fish, which 
@enehts: i clear’ streams; it feeds on insécts, 
shrimps, worms, etc., sometimes leaping at the flies 
on the surface of the water and sometimes keeping 
near the bottom; it spawns at about the same time 
as the Chub and often in the same places, and like 
the Chub retires to deep water for the winter. 

The Dace affords excellent sport to the fly fisher- 
man; as food it is distinctly better than the Chub, 
but the chief use of this species is as a bait for Pike, 
its bright coloration, activity, and tenacity of life 
making it especially suitable for this purpose. 

The name Dace is from the old English Darse or 
Dart, applied to the fish from its darting movements, 
and appropriately, as any one will acknowledge who 
has watched them in a mill-stream and seen them 
make their way against the current by means of a 
succession of quick darts. 

In Lancashire the Dace is called “ Graining,” and 
Yarrell believed that this was a distinct form, to 
which he gave the name Leuciscus lancastriensts ; 
but the characters he used to diagnose this supposed 
species pertained only to the individual specimen 
he described, and I cannot see that the Dace of 
Lancashire differ in any way from those of other 
parts of England. 


THE ROACH (Rutilus rutilus) has the body 
moderately deep and more or less compressed, the 
ereatest depth in the adult fish measuring from 
one-fourth to two-fifths of the length to the base of 
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the caudal fin, and usually more than the length of 
the head, which is one-fifth to one-fourth of the 
same distance. The small mouth is terminal or 
nearly so, and has the cleft more or less oblique, 
sometimes nearly horizontal; the pharyngeal teeth 
are compressed, hooked, entire, or feebly pectinated, 
arranged in a single series, five or six on each side. 
The scales are rather large, varying in number from 
forty to forty-six in the lateral line, whilst there are 
from seven to nine longitudinal series between the 





Fic. 20.—Lower pharyngeals of Rudd (a) and Roach (4), showing the 


difference in form and number of the teeth (after atio). 


origin of the dorsal fin and the lateral line and three 
to four and a half from the latter to the base of the 
pelvic fins. 

The dorsal fin originates above the end of base 
of the pelvic fins, is composed of three graduated 
simple rays and nine to eleven branched ones, is 
rather elevated, and has the free edge concave; the 
anal fin has three simple and nine to twelve 
branched rays, but its base is shorter than that of 
the dorsal. . 

The Roach is a silvery white fish, with the bac 
greenish, and with the lower fins usually tinged with 
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red; it is very variable in form, for some examples 
are as deep as the Rudd, others as slender as the 
Hace, Lhe specimen figured (Pl. XXVII, Fig. 1) 
is 8 inches long, and is of average depth. 

This species inhabits Europe north of the 
Pyrenees and the Alps, and in Asia it is found 
in Russian Turkestan and throughout Siberia. It 
does not occur in Ireland; in Devon, Cornwall, and 
West Wales it is scarce and local, whilst in Scotland 
its northern limits are Loch Lomond and the Teith. 

Roach of more than 3 lbs. are extremely rare, 
and one does not often see finer specimens than two 
of 2 Ibs. 4# oz. and 2 lbs. 5? oz., taken near Wilton 
in November, 1902, and presented to the British 
Museum by the Rev. H. G. Veitch. I am indebted 
to Mr. A. J. Alexander for particulars concerning a 
Roach of 3 lbs. 104 oz. which I believe is the 
largest known from English waters. It was taken 
in November, 1904, from the Bristol Water 
Company’s reservoir, made by damming a stream, 
and containing over 160 million gallons of water ; 
except for Sticklebacks, this and about a dozen 
other fine Roach were the only fish in the reservoir, 
and the absence of enemies and competitors accounts 
to some extent for the large size attained. I have 
seen this fish, which is an undoubted Roach, and 
Micasutes £7 inches in total length. The next 
largest I have seen, a fish of 2 lbs. 134 oz. was 
captured in the Thames by Mr. G. Edmonds in 
November, 1903. It also is 17 inches long, but is 
not nearly so deep as the Bristol specimen. 

Roach are found in lakes, canals, and in rivers 
which are not too rapid, preferring as a rule those 
which are slow and deep. They swim in shoals, 
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usually feeding near the bottom on weeds, insects, 
larve, little shellfish, etc., but on warm summer 
days sometimes taking flies at the surface. They 
are not particularly shy, except in waters which 
have been overfished, and from their abundance, 
and their readiness to take a bait, they probably 
give enjoyment to more anglers than does any 
other species of fish in our rivers. Nevertheless, it 
must not be supposed that the capture of Roach is 
an easy matter; the fish are so sharp-eyed that 
lines of only the finest gut must be used, or some 
anglers prefer a single horsehair next the hook; 
moreover, the fish have an irritating habit of taking 
the bait into the mouth and immediately spitting it 
out again, so that it is necessary to attain the art 
of perceiving the slightest movement of the float 
and of immediately making a corresponding move- 
ment of the wrist to strike the fish. I have often 
thrown in a pellet of paste, and have seen one 
Roach after another take it in and reject it, until 
one found it sufficiently to his liking to swallow it. 
Mr. Fennell, who watched Roach in the same way, 
declared that if the largest fish in the shoal had 
rejected the paste none of the others would touch 
it, and that after doing so he would often swim 
away elsewhere and the rest with him. 

In the winter, when the weeds begin to decay, 
the Roach retire into deep water, but still feed on 
occasion. In April or May they band together in 
vast companies, and make their way to their breed- 
ing places, which are weedy shallows near the 
banks or in small tributary streams ; here they press 
together in a dense mass, and by their movements 
against each other are said sometimes to produce a 
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sort of hissing noise. In Norfolk they have been de- 
scribed as crowding together along the rushes which 
fringe the banks in such dense multitudes that every 
instant one may see small ones raised half out of the 
water by the passage of larger fish. The males are 
now quite rough, little conical tubercles being de- 
veloped not only on the head, but all over the body. 

The eggs, which are small and very numerous, are 
shed on the bottom, and are hatched in a fortnight 
or a) little. less; in eight to ten days the yolk- 
sac is absorbed and the young fry swim about in 
dense shoals among the reeds near the banks; they 
are said to attain sexual maturity when quite small, 
at an age of two years, whilst three-year-old fishes 
are said to be 4 or 5 inches long. 

The flesh of the Roach is white and firm, but 
usually rather muddy; the best flavoured are those 
taken in clear, running water. 

The name Roach is derived from the old French 
Roche, of uncertain origin and meaning. 


THE RuDD (Scardinius erythrophthalmus) is 
usually a deeper fish than the Roach, the greatest 
depth of the body in the adult measuring not less 
than one-third and sometimes nearly one-half of the 
length to the base of the caudal. The terminal 
mouth is somewhat larger and more oblique than in 
the Roach, and the pharyngeal teeth differ notably 
from those of that species both in structure and 
number, as they are strongly pectinated and are 
arranged in two series, five in the posterior and 
three in the anterior row (Fig. 20, p. 220). 

The scales number thirty-nine to forty-four in the 
lateral line, seven or eight in a transverse series from 
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the origin of the dorsal fin to the lateral line, and three 
or four between the latter and the base of the pelvic fin. 

The dorsal fin has eight to ten branched rays; 
it is rather smaller and has the free edge less con- 
cave than in the Roach; also it is placed much 
farther back, originating well behind the base of the 
pelvic fins and ending nearly above the vent; the 
anal has ten to thirteen branched rays, and usually 
has a longer base than the dorsal. 

It is worth noticing that in all the principal 
characters in which it departs from the Roach type, 
such as the double series of pharyngeal teeth, the 
backward position of the dorsal fin, and the elonga- 
tion of the base of the anal, the Rudd approaches 
the White Bream, and there is still another Bream- 
like feature to be mentioned, that the belly behind 
the pelvic fins is compressed and keeled ; however, 
the scaling is continuous over the keel, which is not 
the case in the Breams. In colour the Rudd differs 
from the Roach chiefly in having a bronze or golden 
tinge on the sides; the fins are usually reddish. 

The Rudd is an inhabitant of Europe (except the 
Iberian Peninsula), Asia Minor, Russian Turkestan, 
and Siberia. In England and Wales it is rather 
local; it is common in the Norfolk Broads, but 
seems to be absent from the Trent. It occurs ina 
few ponds in Sussex, in the Isle of Wight, and in 
Slapton Ley,in Devonshire, but I am not acquainted 
with other localities in England south of the Thames 
and Severn. Apparently it is not found in Scotland, 
but in Ireland it is abundant throughout the island. 

The Rudd attains a length of about 18 inches 
and a weight of at least 33 lbs.; the example 
figured (Pl. XXVII, Fig. 3) is 9 inches long. 
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This is especially an inhabitant of lakes and 
sluggish rivers, and even more than the Roach 
shows a preference for weedy places where the 
water is still. As-a rule it is a quiet, inactive fish, 
feeding on the bottom like the Roach, but on warm 
summer days it often rises at the flies on the water. 
It is of a sociable disposition, and small companies 
will often attach themselves to shoals of Bream or 
Roach; it spawns at about the same time as the 
Roach, repairing to weedy shallows for the purpose ; 
at this season the shoals of Rudd make a character- 
istic noise by pouting, emitting air-bubbles at the 
surface, which float on the water and then burst. 

ihe Rudd is not of much account as food, and 
except on the Norfolk Broads it does not attract 
the angler to any great extent. It takes its name 
probably from the red hue of the fins or from its 
general coppery tint, whilst the alternative ‘“ Red- 
eye feiers to the colour of the iris. 

whe so-called \““Azurine” ‘or “Blue Roach!) of 
Knowsley, in Lancashire, was described by Yarrell, 
under the name Leuczscus ceruleus, as a silvery fish, 
with bluish back and pale fins. His specimens are 
in the British Museum and are quite small; they do 
not seem to differ in any way from Rudd of the 
same size from other localities. 

The hybrid between the Roach and the Rudd 
has been described from Bavaria, France, and 
Belgium, but has not, I believe, hitherto been recog- 
nized in this country. It is probably not very rare, 
but may often have been mistaken for one of the 
parent species. There are two examples of this 
hybrid in the collection of the British Museum, 
a fine specimen 11 inches long, from Thetford, 
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and a smaller fish of 84 inches, from the Cam at 
Newport; the latter is shown on Pl. XXVII, 
Fig. 2. 

These are in every way intermediate between the 
parent forms; the dorsal fin is rather more elevated 
and has the free edge a little more concave than is 
usual in the Rudd; it is also placed farther forward 
than in that species, but not so far forward as in the 
Roach, its origin falling in or a little behind the 
vertical through the tip of the pelvic axillary scale. 
The mouth is terminal, but less oblique than in the 
Rudd; resemblances to the latter are shown in the 
presence of an abdominal keel behind the pelvic fins 
and in the pectination of the pharyngeal teeth, but 
the number of the latter points unmistakably to the 
Roach parentage, there being six on one side and 
five on the other in the inner row, whilst the outer 
row is represented by a single tooth, or in the 
larger fish on one side by none. In both specimens 
I count nine branched rays in the dorsal fin and 
eleven in the anal, whilst the scales in the lateral 
line number forty-two or forty-three. 


THE WHITE BREAM or SILVER BREAM (biéicca 
bjoernka) has a deep and strongly compressed body, 
with the abdomen behind the pelvic fins compressed 
to an edge, dividing the scales of the two sides. 
The snout is short and blunt, the mouth nearly 
terminal, with the cleft slightly oblique. The eye 
is rather large, its diameter never much less than 
the length of the snout. The pharyngeal teeth are 
in two series, five or six in the inner and two or 
three in the outer on each side. 

The dorsal fin is rather elevated and pointed, and 
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is composed of three simple and eight, exceptionally 
seven or nine, branched rays; the branched rays in 
the anal fin number nineteen to twenty-four, and 
the lower lobe of the caudal is a little longer than 
the upper. The scales number forty-four to fifty 
in the lateral line, eight to eleven in a transverse 
series from the origin of the dorsal fin to the lateral 
line, and five to six and a half between the lateral 
line and the base of the pelvic fin. The coloration 
is silvery white, with the back greenish and the fins 
greyish. 

The White Bream inhabits Europe north of the 
mips and Pyrenees and extends into Western 
Siberia; in our country it appears to be confined 
to eastward rivers from Yorkshire to Suffolk. 

This species attains a length of about a foot 
and a weight of 14 lbs. The example figured 
eeiee XVIII), o inches long, .is from the Cam. 

This species is found only in lakes or in slow- 
running rivers, where it swims in shoals, often in 
company with the Roach or Rudd. It feeds on or 
near the bottom, eating weeds, insects, worms, little 
shellfish, etc., and seems to have a curious habit of 
swimming upwards after seizing food, so that the 
angler becomes aware that one of these fish has 
taken his bait by the float, relieved of the weight of 
the shot, lying flat on the surface of the water. 
During the summer the White Bream frequents 
shallows, or places where the water is of moderate 
depth, but in the winter it retires into deep water. 

The spawning usually takes place in May, when 
the fish assemble on shallows near the shore and 
splash about at the surface; the eggs are deposited 
on the weeds, to which they adhere. 
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The flesh of the White Bream is of poor quality, 
and as these fish are always lean and bony, and 
never attain any size, they have practically no value 
as food. They show little sport when hooked, and 
I have known them come straight out of the water 
as though they were dead, without even a wag of 
the tail; their greediness sometimes makes them 
rather a nuisance to the angler, who would prefer 
catching fish of more value. 


THE COMMON BREAM or CARP BREAM (Advamis 
brama) has a more projecting snout, a more inferior 
mouth, and a smaller eye than the White Bream. 
The pharyngeal teeth are in a single series, and this 
is the chief reason for placing these species in 
distinct genera. The dorsal fin has nine, exception- 
ally eight or ten, branched rays, the anal twenty- 
three to twenty-nine; the lower caudal lobe is 
notably longer than the upper. There are forty- 
nine to fifty-seven scales in the lateral line, eleven 
to fifteen in a transverse series from the origin of 
the dorsal fin to the lateral line, and six to seven 
and a half between the lateral line and the base 
of the pelvic fin. Young examples are similar in 
colour to the White Bream, and are generally con- 
founded with that species under the name “ Bream- 
flat”; the adults are greenish or brownish, with 
brassy reflections on the sides and with blackish 
fins. ; 

The Bream is found in Europe north of the 
Pyrenees and the Alps, in Russian Turkestan, and 
in Western Siberia. In our islands it is absent 
from Scotland north of Loch Lomond and the 
Firth of Forth, the western parts of Wales, and 
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from Dorset, Somerset, Devon, and Cornwall; it is 
common in Ireland. 

Bream of 8 or 9 lbs. are considered large, but 
facre is a record’ of a/17-lb, fish. from the Trent, 
and a still greater size is attained on the Continent. 
One a little less than a foot in length is figured on 
Pix XIX. 

Like the White Bream, this species is found only 
in lakes or sluggish streams ; it is especially abundant 
am the Norfolk Broads and in some of the Irish 
lakes. It swims in large shoals, and on warm 
summer days a number of these fish may sometimes 
be seen lying motionless near the surface of the 
water; as a rule, however, they keep on or near a 
weedy or muddy bottom in fairly deep water; here 
they feed greedily on the weeds or on organic 
matter which they extract from the mud, also on 
insect larve, little shellfish, etc. 

The Bream is of a shy and cunning disposition ; 
it is said sometimes to escape its enemies by stirring 
up the ooze in order to cloud the water, and to lie 
flat on the bottom or burrow in the mud so that 
the seine passes over it. The spawning usually 
takes place in May, when the shoals repair to 
shallows near the banks, making a great noise, 
swimming near the surface, leaping, splashing, and 
rolling about. The females deposit their roe on 
the weeds and rushes, against which they rub them- 
selves; after a few days the whole shoal make their 
way back into the deep water. The eggs are very 
numerous; according to different authors they hatch 
in from one to three weeks; the young Bream are 
often found on the shallows in company with the 
White Bream, from which the fishermen usually 
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fail to distinguish them; they are said to attain 
sexual maturity when they are four years old and 
about a foot long. 

The Bream is not much esteemed as food, although 
it has a certain value from its numbers, the size it 
attains, and the ease with which it can be kept in 
ponds or transported alive; nowadays it is more 
appreciated on the Continent than in this country. 

The word Bream or Breme is from the old 
French name Sréme, the derivation of which is 
uncertain. 

That comparatively closely related species, such as 
the Roach and Rudd, should form a natural hybrid 
is not surprising, but that the fishes of the Bream 
group, characterized by the long anal fin and by the 
compression of the abdomen behind the pelvic fins 
to an edge which divides the scales, should hybridize 
with the very different Roach and its allies is 
distinctly peculiar. 

The Bream and Roach hybrid is known from 
nearly all parts of the area inhabited by the parent 
species; it is represented in the British Museum 
by a number of specimens, including some from 
Tetworth, the Nen at Lilford, Norwich, the canal at 
Slough, the Colne, and the Avon. The largest of 
these, from Lilford, is more than a foot long; a 
little specimen from Norwich was sent in 1903, 
with some young Bream, as representatives of the 
“Bream-flat” of Norfolk. Very remarkable was 
the experience of Messrs. S. Ling and J. Ladbroke, 
who in one afternoon’s fishing in the canal at Slough 
captured seven examples of this hybrid, all 7 to 8 
inches long, and nothing else. A specimen I0 
inches long is shown on PI, XXX, Fig. 1. 
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In form this fish resembles a rather deep Roach, 
the greatest depth of the body measuring one-third 
to two-fifths of the length to the base of the caudal 
fin. The snout is blunt and the mouth is nearly 
terminal, with horizontal or slightly oblique cleft and 
with the lower jaw a little shorter than the upper. 
The dorsal fin is situated above the interspace 
between the pelvic and anal fins, and the anal is 
rather elongate, with fifteen to nineteen branched 
rays. The abdominal keel between -the pelvic and 
anal fins is sometimes weak and covered with 
angularly bent scales, sometimes sharper, with a 
naked line separating the scales of the two sides, 
The scales number forty-seven to fifty-two in the 
lateral line, nine to eleven in a transverse series from 
the origin of the dorsal fin to the lateral line, five or 
six between the lateral line and the base of the 
pelvic fin. 

The numerical characters of the parent species 
and of the hybrid may be tabulated as follows :— 




















| 
Bream Hybrid Roach 
Pharyngeal teeth . 2 : 5-5 5 or 6-5 or6 | 5 or 6-5 or6 | 
Branched rays in dorsal fin. $-10 9-11 Q-II | 
- jee canal fim. 7 23-39 15-19 Q-12 
Scales in lateral line. . | 49-57 47-52 40-46 
», from origin of dorsal 
fin to lateral line . | 11-15 Q-I1 7-9 
;, from lateral line to 
base of pelvic fn .| 6-7 5-6 3-44 
Vertebre-. ; ‘ - | 43-45 | 42 39-41 





The hybrid between the White Bream and the 
Roach is known from Holland, Belgium, and 
Germany, but not from England. One from 
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Bavaria in the British Museum has eight branched 
rays in the dorsal fin and thirteen in the anal, forty- 
six scales in the lateral line, nine and a half between 
the origin of the dorsal fin and the lateral line, and 
four and a half between the lateral line and the base 
of the pelvic fin. The pharyngeal teeth are in two 
series, 1.5—5.I. 

The hybrid between the Bream and the Rudd 
was little known until I described it a year or two 
ago from fourteen examples in the collection of the 
British Museum ; nine were sent to me from Lough 
Erne by Major Trevelyan, and one of these, nearly 
10 inches long, is figured (Pl. XXX, Fig. ggag 
three from Colebrooke, Upper Lough Erne, were 
received in 1871 from Sir Victor Brooke; one from 
Thetford was presented by Dr. Giinther in 1879, 
and one is a skin from Yarrell’s Collection. The 
Bream x Rudd hybrid differs from the Bream x 
Roach hybrid in the same way that the Rudd does 
from the Roach. The body averages deeper, the 
greatest depth being contained two and one-fourth to 
two and two-third times in the length to the base 
of the caudal fin. The mouth is more oblique, with 
the jaws equal or the lower the shorter. The dorsal 
fin is farther back and usually has fewer rays, nine 
(eight to ten) instead of ten (nine to eleven) branched 
ones. The pharyngeal teeth are usually in two 
series, and the main row never has more than five 
teeth. 

The numerical characters of this hybrid and of 
the parent species may be contrasted with those of 
the Bream x Roach hybrid and its parent forms 
given above :— 
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Bream Hybrid Rudd 
Pharyngeal teeth . 5-5 | 5-5 to 2.5-5.2 | 3.5-5-3 
Branched rays in dorsal fin 8-10 8-10 8-10 
Se) aa tart, 23-29 15-18 10-13 
Scales in the lateral line . 49-57 46-50 39-44 
», between origin of dorsal 
fin and lateral line II-15 93-104 7-8 
», between lateral line and 
base of pelvic fin. 6-7 | 33-54 3-4 
Vertebree. 43-45 | 42 37-39 
| 





According to Major Trevelyan, this fish is known 
to the Lough Erne fishermen by the name of 
“White Roach,” in contradistinction to the ‘“ Red 
Roach” or “ Rudd.” The largest specimen sent by 
him measured 13 inches in length and weighed 


2 lbs., but he had good reason to believe that 
specimens of 2} lbs. had been taken. The 


abundance of these fishes in Lough Erne is very 
remarkable, and it would be interesting if it could 
be ascertained whether they attempt to breed, and 
if so, with what effect. Evidently in Lough Erne 
the breeding seasons of the Bream and Rudd usually 
coincide. 

Yarrell’s skin and the Colebrooke and Thetford 
examples had been determined as White Bream 
(Blicca bjernka), a species in many ways intermediate 
between the Rudd and the Bream, but differing from 
their hybrid in the less oblique mouth, larger eye, 
different number of fin-rays (dorsal usually with 
eight instead of nine branched rays, anal with 
nineteen to twenty-four), and higher position of the 
lateral line, which runs at about two-fifths instead of 
one-third the height of the body in the middle of 
the length of the fish. 

16 
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Here may be mentioned the hybrid White Bream 
and Rudd, known on the Continent and perhaps to 
be met with in our eastern counties. This differs 
from the Bream x Rudd hybrid in the same way 
that the White Bream does from the Bream, z.e. the 
smaller size (maximum length 10 inches), the larger 
eye, the fewer scales (forty to forty-six in the lateral 
line, eight or nine from origin of dorsal fin to lateral 
line), fewer fin-rays (dorsal usually with eight, anal 
with twelve to seventeen branched rays), and more 
numerous pharyngeal teeth (2.5—5.2 to 3.6—5.3). 


THE BLEAK (A/durnus lucidus) is closely related 
to the Breams, differing especially in the elongate 
form of the body and the strongly oblique mouth 
with the lower jaw projecting. In this species there 
are seven to nine branched rays in the dorsal fin, 
and fifteen to twenty in the anal; the scales in the 
lateral line number forty-six to fifty-four. The 
coloration is silvery white, with the back greenish. 

The Bleak is found all over Europe north of the 
Pyrenees and the Alps; it is absent from Scotland 
and Ireland, but is widely distributed in England 
and Wales, although it does not occur in the Lake 
District, West Wales, or in the counties bordering 
the English Channel. 

This is a small species, and specimens of 8 inches 
are rare; that figured on Pl. XX XI, Fig. 1, measures 
nearly 6 inches. It is a pretty and lively little fish, 
living in shoals and preferring clear running water ; 
throughout the summer it sports at the surface, 
darting about and leaping at the flies, and feeding 
also on any small worms, shrimps, or larve which it 
may find. 3 
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The breeding season is usually in June, but varies 
according to the year and the locality; and also 
according to the age of the fish, the older ones 
spawning earliest. At this time the Bleak press in 
close to the bank in vast shoals, leaping and lashing 
the water with their tails, thus producing a sort of 
hissing noise; in their excitement some may even 
jump ashore and so perish. The eggs are shed in 
the shallow water and adhere to the weeds or the 
stones on the bottom. 

The small size of this fish makes it scarcely worth 
the attention of the angler, especially if he be in 
search of something to eat ; however, it is an excellent 
spinning bait for Pike, which are attracted by its 
bright coloration. The silvery scales of the Bleak 
are extensively used in the manufacture of artificial 
pearls, especially in France; hollow glass beads are 
coated on the inside with the pigment obtained by 
scraping the scales, and are then filled in with 
wax. This industry commenced in France in the 
wear 1650, but the! Chinese are said » to have 
extracted the silvery crystals from the scales of fish 
for centuries before this. 

The Bleak takes its name from its brilliant white 
colour; the word bleach seems to be from the same 
root. 

Forms interpreted as hybrids between the Bleak 
ana. the» White. Bream, Rudd, Roach, Dace, and 
Chub have been described by various authors, but 
only two of these are known from England. 

The Roach x Bleak hybrid is known only from 
a specimen 5% inches long, taken in the Nene, 
which is here fisured (Pl: XXXI, Fig. 3). .Jtvhas:a 
moderately deep body, the depth being contained 
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three and a half times in the length to the base 
of the caudal fin. The mouth is terminal and 
oblique, with the jaws equal anteriorly. The dorsal 
fin, of three simple and nine branched rays, is 
above the interspace between the pelvic and anal 
fins, and the branched rays in the last-named 
number thirteen; the free edge of the dorsal and 
anal fins is concave. The abdomen between the 
pelvic fins and the vent is compressed to a ridge, 
which is crossed by the scales except posteriorly. 
The Roach parentage is conclusively established 
by the pharyngeal teeth, which as in that species 
are hooked, slightly denticulated, set in a single 
series, five on one side and six on the other. There 
are forty-three scales in the lateral line, eight in 
a transverse series above it, and four between it 
and the base of the pelvic fins, 

The Chub x Bleak hybrid has been recorded from 
various continental localities, and is also represented 
in the British Museum collection by specimens from 
the Thames at Staines, the Mole at Moulsey, and 
a reservoir near Oundle. In these fishes the body 
is elongate, as in the Chub and Bleak; the mouth 
is terminal and oblique, with the jaws equal an- 
teriorly ; the dorsal fin, composed of three simple 
and eight branched rays, is situated above the 
interspace between the pelvic and anal fins, whilst 
the branched rays in the anal fin number ten to 
thirteen, more than in the Chub, which has eight 
or nine, and fewer than in the Bleak, which has 
from fifteen to twenty. The belly behind the 
pelvic fins is compressed to a sharp edge, but the 
scales pass over this except posteriorly. 

The features so far described show that the 
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Bleak is one of the parents, but leave it in doubt 
wether the Chub-or the Dace is the other; the 
Chub differs from the Dace in the larger mouth 
and broader head, whilst the scales are somewhat 
fewer and the free edges of the dorsal and anal 
fims “are convex instead of concave. All these 
G@Waracters come out to a sreater or’ less extent 
in the hybrid fishes here described and establish 
their Chub parentage pretty conclusively. The 
mouth is a little larger than in either the Dace 
or the Bleak, the length of the lower jaw measuring 
more than one-third that of the head; the inter- 
orbital space is broader than in the Dace and much 
broader than in the Bleak, its width being con- 
tained two and three-fourth to two and _four-fifth 
times in the length of the head; the scales in the 
lateral line number forty-five to forty-eight, averag- 
ing forty-six, whereas the average number in Dace 
aad Bleak is about fifty; the free edges of the 
dorsal and anal fins may be either very slightly 
concave, straight, or a little convex. 

This hybrid sometimes attains a length of a foot, 
a size which also points to the Chub rather than the 
Dace as one of the parents; the example figured 
(Pl. XXXI, Fig. 2) is nearly half that length. 


THE LOACHES (Codztzd@) are closely related to 
the Carp family, from which they differ in having 
the reduced air-bladder partly or wholly enclosed 
in a bony capsule, whilst the pharyngeal teeth, 
arranged in a single series, are rather more numer- 
ous than in the Cyprinoids, and the pad against 
which they work in the latter group is absent. 
Externally the Loaches may be recognized by 
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the elongate body, with the scales very small or 
absent, and by the presence of at ‘least six barbels. 

The fishes of this family are small, and numerous 
species occur in the mountain streams of Central 
and Southern Asia; one species is known from 
Abyssinia and three inhabit Europe, two of which 
are found in our islands. 

It is well known that Loaches use their intestine 
as an accessary organ of respiration; when the 
water is low or stagnant they come to the surface 
and swallow air, which they afterwards expel through 
the vent. 

Loaches are very sensitive to changes of atmo- 
spheric pressure, so much so that in Germany one 
species (Misgurnus fossilis) is called ‘ Wetterfisch,’ 
foretelling stormy weather by becoming restless 
and frequently rising to the surface of the water. 
This peculiar sensitiveness is doubtless due to the 
structure of the air-bladder, enclosed in a bony 
capsule with an orifice on each side, from which 
a duct, filled with a gelatinous substance, passes 
between the main masses of the trunk muscles and 
ends immediately beneath the skin just above the 
base of the pectoral fin. Thus the internal ear is 
brought into communication with the exterior vza 
the Weberian ossicles and the air-bladder. 

In the three European species of Loach, and 
probably in many others, the air-bladder has no 
open duct, and like many Cat-fishes with a reduced 
and encapsuled air-bladder, they form an exception 
to the statement that the fishes of the order Ostario- 
physi are phyostomous. 


THE LoacH or STONE LOACH (Wemachilus barba- 
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tula) (P|. XXXII, Fig. 1) has the body elongate and 
subcylindrical, and the head rather long, with the 
small eyes placed high up, and the blunt snout 
projecting beyond the transverse inferior mouth, in 
front of which are two pairs of barbels, whilst a 
third pair are placed near its corners. The gill- 
openings are small, ending below in front of the 
base of the pectoral fins; the pharyngeal bones 
bear a series of ten or fewer small pointed teeth 
on each side. The dorsal fin, of three simple and 
seven or eight branched rays, is placed in the middle 
of the length of the fish, and its origin is above 
or a little in advance of the base of the pelvics; 
the anal has three simple and five or six branched 
rays, and the caudal is subtruncate. The scales 
are so minute and hidden by slime that the body 
generally appears naked; the lateral line may be 
seen On the middle of the side. The colour: of 
the back and sides is usually greyish, sometimes 
yellowish, brownish, or greenish, with darker spots 
and marblings; the belly is whitish, and the dorsal, 
caudal, and pectoral fins are barred with series of 
small blackish spots. 

mone usual lencth of this little, fish is 3- or 4 
inches, and 5 inches is about the maximum. It 
is widely distributed, being found all over Europe, 
except the Iberian Peninsula and Greece, and in 
Asia extending through Turkestan and Siberia to 
northern China, Corea, and Japan. In our islands 
tee-ts -Senerally “present, except in the Northern 
Highlands of Scotland. 

As a rule the Loach is found in small clear 
streams with a sandy or gravelly bottom, and 
spends most of its time during the day concealed 
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beneath a stone, from which it darts off rapidly 
when disturbed to the nearest refuge at hand. It 
is said to be more active at night, and feeds 
chiefly on worms, shrimps, insect larve, etc. 

The spawning season is usually in April or May; 
the only account of the breeding habits of this 
species with which I am acquainted is that of 
Knauthe, which is sufficiently interesting to be 
translated. He writes: “As I was strolling along 
the banks of a clear and rapid mountain brook 
in April, 1887, I noticed some Loaches in a deep 
hole which had been hollowed out by the water ; 
they kept swimming round near the edge, the 
males, which were usually the smaller and weaker, 
always following the stronger females. When they 
had circled the pool several times, all of them, in 
number perhaps about a dozen, swam to the pro- 
jecting roots of an old willow. Here a female fish 
forced her way through a hole, formed by three 
roots, and about equal in diameter to the thickness 
of a finger; one or more males immediately followed 
her. The other Loaches occupied themselves in 
the same way, using similar openings, of which there 
were plenty beneath the surface of the water. 
Owing to the considerable irritation of the belly, 
the females shed their eggs and the males their 
milt.” 

The Loach is said to be excellent ‘eating;=ias 
in this country is not now much sought after for 
this purpose, and its chief use is as a bait for 
Perch and Pike. 


THE SPINED LOACH (Codztes tenia) (Pl. XXXII, ; 
Fig. 2) is especially remarkable for the mobility 
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of the prefrontal bone, which has the form of an 
erectile bifid spine; when at rest this lies in a 
eroove below the eye. ,The body is more com- 
pressed than in the Stone Loach, and the coloration 
is different, there being a regular series: of dark 
brown or blackish oblong or oval spots along each 
side of the body. 

This is generally a smaller species than the pre- 
ceding, but may attain a length of 4 inches or more. 
feas found. all over Europe, and also extends 
through Siberia to Corea, northern China, and 
Japan. In the British Isles it may perhaps not 
be so rare as is generally supposed, for on account 
of its habits it is not easily observed ; it has been 
recorded from a few localities in England, but is 
not known from Scotland, Wales, or Ireland. 

It prefers clear brooks with a sandy or gravelly 
bottom, and often lies still among the stones, or 
buried in the sand with only the head exposed. 
Like the Stone Loach it is more active at night, 
and feeds on worms, shrimps, and larve. It uses 
the pair of spines on the head as weapons, and if 
caught in the hand will erect them and stab into 
the flesh. | 

This species spawns at about the same season 
as the Stone Loach; it is said to be worthless as 
food, and has no value for any other purposes, so 
that its scarcity in our waters need not concern us 
greatly. 


CHAPTER XI 


THE BURBOT, THE PERCHES, AND THE 
GREY MULLETS 


The Anacanthini. The Burbot described—distribution—size 
—foodand habits—breeding—resemblances to Eeland Bull-head 
—value as food—names. The Percomorphi. The Perch family : 
the Perch described — distribution —size — malformations — 
variation in colour—food and habits — breeding — growth— 
tenacity of life—extraordinary boldness—origin of name. 
The Ruffe : differences from Perch—distribution—size—habits 
—names. Perch x Ruffe hybrid. The Bass: differences from 
Perch — size — distribution — habits. Black Bass. The Grey 
Mullets: the Thick-lipped Grey Mullet—the Golden Grey 
Mullet—the Thin-lipped Grey Mullet—migrations, food, and 
habits of Grey Mullets—their boldness and cunning—breeding— 
growth of young—value as food 


HE BuRBOT or EEL-POUT (Loéa ofa) is the only 
freshwater fish of the Cod family (Gadzde@) 

or of the order Anacanthini, a group which includes 
fishes with all the fin-rays flexible and jointed, but 
which differ rather widely in other respects from 
the soft-rayed fishes previously considered. In all 
the Anacanthini the air-bladder has no open duct, 
the mouth is toothed and protractile, with the 
premaxillaries excluding the maxillaries from the 
gape, and the pelvic fins, often many-rayed, are 
placed below or in advance of the _ pectorals, 
although the pelvic bones are not directly attached 
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to the clavicles: In this order the true caudal 
fin, corresponding to the caudal fin of other fishes, 
is either absent or else greatly reduced and united 
with the dorsal and anal; the so-called caudal fin 
of the Burbot and other members of the Cod 
family is mainly formed of dorsal and anal rays. 

The Burbot has the body elongate, subcylin- 
drical anteriorly and compressed posteriorly, with 
the abdomen rather prominent; the head is broad 
and depressed, with the eyes placed well forward 
and far apart. The mouth is wide, with bands of 
small pointed teeth in the jaws and a crescentic 
band of similar teeth on the vomer; a_barbel 
depends from the middle of the lower jaw, whilst 
the edge of each anterior nostril is produced into 
a small barbel. The dorsal fin is composed of 
numerous rays and is divided into a short anterior 
and a long posterior part, the latter opposite to the 
anal and, like it, continuous with the rounded 
terminal fin. The pelvic fins are six-rayed, are 
widely separated, and are placed in advance of the 
pectorals. The scales are very small and the 
thick skin is covered with a slimy mucous secretion. 
The coloration is yellowish, greyish, brownish, or 
greenish, spotted or marbled with dark brown or 
black on the back and sides, and shading below 
into white or pale yellow. 

The Burbot is found in the fresh waters of Europe, 
except the Iberian Peninsula and Greece; it ranges 
throughout Siberia, and in North America occurs 
in the region of the Great Lakes and northwards. 
In Britain it appears to be confined to rivers 
flowing into the North Sea, from Durham to 
Norfolk. 
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As a rule in our waters it does not attain a 
length of more than 2 feet, with a weight of about 
3 lbs.; a specimen of 8 lbs. from the Trent seems 
to be the largest recorded English Burbot, but 
double this size is attained on the Continent, and 
in the arctic regions they grow very large, Burbot 
weighing as much as 60 lbs. having been taken in 
Alaska. The small example figured (PI. XX, Fig. 1), 
10 inches long, is from the Trent. 

This is an inhabitant of clear rivers and lakes, 
living at the bottom in deepish water; here it lies, 
usually more or less concealed among the weeds 
or in crevices between stones, or sometimes in 
holes under the banks among the roots of trees. 
It is a gluttonous fish, and eats great quantities of 
the eggs of other species; it devours greedily 
almost anything edible that can be obtained, but 
is especially destructive to other fish; in the day- 
time the Burbot pounces on any little fish un- 
fortunate enough to come near enough to its 
lurking-place, whilst at night it goes in active 
pursuit of prey. Even fish of some size may fall 
victims to its voracity, and a case has been recorded 
of a Burbot of 224 inches which had swallowed a 
Pike of more than half its own length. 

The breeding season is usually from January to 
March, when the Burbots assemble in_ shoals. 
Some large fish may spawn in deep water, but 
the majority repair to the shallows; the eggs are 
very small and numerous, and are deposited on 
the bottom. They hatch out in three or four 
weeks, and the fry grow but slowly, attaining a 
length of about 4 inches in a year; young Burbots 
may often be found under stones on the shallows ; 
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when three or four years old they become sexually 
mature. 

In its mode of life the Burbot recalls the Eel 
and the Bull-head, and whilst its head and mouth 
remind us of the latter, its long slippery body and 
its undulating movements when swimming are 
points of resemblance to the former species. It 
is readily captured in traps or on lines baited with 
worms or small fish, being neither shy nor wary; 
it is much appreciated as food, especially on the 
Continent, the flesh being white and firm, and the 
liver in particular being esteemed a delicacy. It is 
very tenacious of life and will live for some time 
out of the water. 

The name Burbot is from the old French 
Lourbotte (modern French Sarbote), whilst Eel- 
Pout is from the Saxon Aele-puta, a name alluding 
to the Eel-like form of the fish and probably to 
its prominent, pouting belly. 

We now come to the important order PERCo- 
MORPHI, including fishes which agree with the 
Anacanthini in the absence of a pneumatic duct 
and in the structure of the mouth, which is typi- 
cally toothed, with the. protractile pramaxillaries 
excluding the maxillaries from the oral border. 
The Percomorphi,. however, . differ from’ all the 
fishes previously considered in fin structure; the 
anterior rays of the dorsal fin are unjointed, typi- 
cally stiff and pungent spines, which often form a 
distinct spinous dorsal fin; the anal fin is preceded 
by similar spines; the pelvic fins are placed 
anteriorly, and each is formed of six or fewer rays, 
the outer of which is usually spinous. As a rule 
the pelvic bones are directly attached to the 
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clavicles, but in some members of the order this 
connexion has not been acquired, or has been lost. 

The fishes of this order which occur in the 
fresh waters of our islands may be _ primarily 
divided into those with normal suborbitals and 
those with the second suborbital produced across 
the cheek to the prz-operculum. © The “formes 
includes the Percoids, or Perch-like fishes, and the 
Mugiloids, or Grey Mullets and their allies. To the 
latter group belong the Scorpznoids and the Gastro- 
steoids, which are dealt with in the next chapter. 

The Percoids, or Perch-like fishes, represent 
the highest stage in the evolution of the normal 
piscine type, although various aberrant offshoots 
of the group have become adapted to peculiar 
modes of life. 

The Perch family (Perczde) includes a number of 
fishes inhabiting the lakes and rivers of North 
America, Europe, and northern Asia. The majority 
of the species are little fishes found in the rivers 
of the United States and known as “ Darters® 
whilst the largest members of the family are the 
Pike-perches (Luczoperca), some species of which 
attain a length of 4 feet, predaceous fishes closely 
allied to the Perch, but more slender, and with a 
larger mouth and stronger teeth. 


THE PERCH (Perca fluviatilis) has the body some- 
what compressed, and moderately elongate, tapering 
posteriorly, with the back more or less humped 
between the occiput and the dorsal fin; the upper 
part of the head is smooth and scaleless, whilst the 
body is covered with small, rough, adherent scales. 
The mouth is rather large, with pointed teeth in 
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the jaws and on the palate; the opercle ends in 
a sharp spine. There are two dorsal fins, a longer 
anterior one formed of from fourteen to sixteen 
spines, and a shorter posterior one with two spines 
and thirteen to fifteen soft rays; the anal has two 
spines and eight to ten branched rays; the caudal 
is emarginate; each pelvic fin consists of a strong 
spine and five branched rays; they are inserted close 
together a little behind the vertical through the 
base of the pectoral. 

The colour of the back and sides is greenish 
olive, shading below into a golden yellow, whilst 
the belly is white; on the sides appear five or more 
dark vertical bars, which are sometimes bifurcated 
above; the spinous dorsal is greyish, with a black 
spot behind, and the lower fins are reddish. Some- 
times the bars are inconspicuous and the whole 
fish appears almost uniformly dark _ greenish, 
sometimes the deep black bars are in striking 
contrast to the pale olive ground colour. 

The Perch is found all over Europe, except the 
Iberian Peninsula, and in Transcaspia and through- 
out Siberia. Two closely allied species represent 
it in eastern North America and in Turkestan 
respectively. In our islands it is generally dis- 
tributed, except in the Northern Highlands of 
Scotland. 

It does not usually attain a length of more than 
18 inches, with a weight of 4 to 5 lbs. but much 
larger specimens have occasionally been met with. I 
have never caught one of these monsters, but my 
angling experiences lead me to believe that there 
is no reason to doubt the authenticity of records 
of Perch of 6 and even 8 and 10 lbs., captured in 
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our waters; one of the last weight is said to have 
been caught in Bala Lake, and one of 8 lbs. was 
taken from the Avon in Wiltshire by means of a night- 
line baited with a Roach. Our figure (Pl. XXXIIJ) 
is of a 1-lb. fish from Lough Erne. 

In some localities abnormal Perch are not 
uncommon; a hunch-backed form with a very deep 
body, resembling a Crucian Carp in shape, and 
paralleling the Hog-backed Trout, occurs in Loch 
Arthur in Kirkcudbrightshire, Llyn Rhaithlyn in 
Merionethshire, etc.; it has also been taken in 
Cheshire and in various Scandinavian lakes; this 
hunch-backed appearance is the outward manifesta- 
tion of a malformed vertebral column, which is 
shortened and has the number of joints reduced by 
the imperfect development and fusion together of 
several of the vertebre. In various places Perch 
may be taken with the snout very short and blunt 
and the lower jaw projecting; similarly deformed 
Salmon, Trout, and Pike have also been captured 
in our islands. A Perch from Coggeshall, Essex, 
in the British Museum collection, shows a reverse 
malformation, the snout projecting beyond the 
lower jaw, which is very short. 

The coloration of the Perch varies somewhat 
according to locality, age, sex, and season; the 
young are usually paler than the adults and the 
males more brilliant than the females, whilst all 
are darker in the winter than in the summer; in 
the latter season it is a strikingly handsome fish, 
and a large Perch about to seize its prey, with fins 
spread and mouth agape, forms a fine picture. 

Perch live in shoals, in rivers, lakes, and ponds; 
they prefer deep pools or places where the current 
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is slow, and are fond of swimming near beds of 
reeds, or where there are sunken trees or piles 
driven into the water, places where the fry of other 
fish are to be found. In Norfolk they rather like 
a little salt water, and the largest are said to be 
taken where the water begins to turn brackish. 
- They are bold and voracious, and in the summer 
months rove in company over the shallows in active 
pursuit of their prey, which consists of worms, 
insect larve, shellfish, etc., and of little fish such 
as Minnows, Gudgeon, and Bleak, and the fry of 
other species; it is especially in the early morning 
and in the evening that they go in search of food, 
whilst in the middle of a warm day a whole troop 
may often be seen lying motionless in mid-water, 
or sometimes quite near the surface; in the winter, 
however, they keep to the deep water and feed 
only in the middle of the day. If it lacks caution 
the Perch makes up for it in courage, and when 
of any size is well able to take care of itself, 
erecting its dorsal spines and facing the foe which 
threatens an assault. 

In the spring the Perch forsake the deeps wherein 
they have passed the winter, and migrate in shoals 
to sandy or gravelly shallows, selecting places 
where reeds or rushes grow in the water or 
where there are sunken branches. Here they 
breed, the season varying from March to May 
according to the locality and the weather. The 
roe is held together by a membrane, and the 
females rub against a stone or twig or amongst 
the reeds, until the end of the band of eggs has 
become attached, and then dart forward, twisting 
from side to side so that the roe comes out in a 
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string, when it is fertilized by the attendant males. 
The bands of eggs, attached at one end, float in 
the water, enveloped in a coat of mucus; in a few 
days the fry appear, and after resting at the bottom 
for about a month, during which the small yolk- 
sac is absorbed, they swim about at the surface 
and feed on minute organisms; after a year’s 
erowth they are 3 or 4 inches long, whilst two- 
year-old Perch usually measure 5 or 6 and those 
of three years 7 or 8 inches; the last are sexually 
mature. 

‘As arule a shoal of Perch is composed of fish 
of nearly the same size and age, and it usually 
happens that a much greater number of small 
Perch swim in company than is the case with the 
larger ones. The Rev. R. Lubbock recorded the 
capture of eighteen Perch in one place on the 
Broads, not one of which weighed less than 2 Ibs. ; 
this illustrates well the uniform size of a shoal. 

Perch are very tenacious of life, and can be 
sent alive for long distances packed in damp 
grass; in continental markets they are often 
exhibited, and if not sold are put back in the 
ponds from which they were taken in the morning. 

The Perch is an excellent food-fish, with white, 
firm, and well-flavoured flesh; those taken in clear 
rivers are better for the table than pond-fish. It 
affords good sport to the angler, but is overbold, and 
except when large does not require much skill to 
be expended on its capture; small ones are some- 
times used as bait for Pike. 

As an example of the boldness of this fish, 
Mr. Pennell instances the case of a small Perch 
which he captured, and in removing the hook 
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accidentally displaced one eye; he returned the 
fish to the lake and threw in the line with the 
eye remaining on the hook and with no other 
bait; he immediately recaptured the fish he had 
just thrown in, which had actually been caught 
with its own eye. 

The name is derived from the Latin Perca 
through the French Perche; it is of Greek origin 
and appears to mean either “dark coloured” or 
“spotted.” Barse or its modern equivalent Bass 
is from the Anglo-Saxon Baers, the older name 
for this fish in our islands, which is still used 
for it locally, for example in Westmorland and 
Norfolk. 


THE RUFFE or POPE (Acerina cernua) differs 
from the Perch in the confluence of the dorsal fins 
to form a single fin with thirteen to sixteen spines 
and eleven to fifteen soft rays, the shorter anal 
fin, of two spines and five or six soft rays, the 
rather wide interspace between the bases of the 
pelvic fins, the larger scales, the small size of 
the mouth, the presence of large muciferous cavities 
on the head, the fewer and stronger pra-opercular 
spines, and the colour, which is greenish or 
yellowish olive, marbled and spotted with brown 
or black. 

This species inhabits Europe north of the 
Pyrenees and the Alps, Russian Turkestan, and 
Siberia; in our islands it is absent from Scotland 
and Ireland; in England and Wales it extends 
north to Lancashire and Yorkshire, and west to 
the Severn and Dee; it is absent from Somerset, 
Hampshire, Dorset, Devon, and Cornwall. In our 
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waters it does not exceed a length of 7 or 8 inches, 
and one is shown of the natural size on Pl. XXXV. 

The Ruffe is found in lakes, canals, and slow- 
running rivers, usually swimming in shoals and 
keeping near the bottom in fairly deep water; 
when resting it is not easily distinguished, even 
when the water is clear, so closely does its speckled 
coloration resemble the sand or gravel. It is a 
sluggish fish, feeding on small fry, worms, insects, 
shellfish, etc., but rarely troubling to go in active 
pursuit of food. It is especially plentiful on the 
Broads and in the rivers and canals of our midland 
and eastern counties; the Rev. R. Lubbock wrote 
that in Norwich hundreds might be seen on a 
summer’s day, at the piers of the bridges, hunting 
for worms and slugs amongst the weeds on the 
piles, introducing the head and half the body until 
a part of the pier appeared studded with their tails. 

In March or April the shoals of Ruffe migrate 
from the deep and still waters wherein they have 
passed the winter to the streams, or to fairly 
shallow places near the banks of the lakes, especially 
choosing spots where reeds or sedges grow in the 
water; here they spawn after the same fashion 
as the Perch. 

Like the latter fish, the Ruffe is very tenacious 
of life, and it is held in even better repute as food, 
the flesh being white, firm, of good flavour, and 
easily digested; its small size renders this fish of 
little account to the angler, to whom it is sometimes 
rather a nuisance, as it bites boldly, like its la 
relative the Perch. 

The name Auffe is an alternative spelling of 
‘rough, and was no doubt given to the fish from 
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its roughness, due to the presence of little denticles 
near the free edges of the adherent scales. Pope is 
of unknown origin and is said to have been applied 
as a term of contempt; the cruel custom of pressing 
a cork on to the dorsal spines and returning the 
fish to the water, thus condemning it to a lingering 
death, as it must swim at the surface and cannot 
find food, may possibly have originated in hatred 
of papistry. 

It is of interest. to’ note that two such very 
distinct species as the Perch and the Ruffe form 
a natural hybrid,! which has been obtained in the 
Danube, although it has not yet been recorded 
from our waters. In the number of scales and 
fin-rays this hybrid is intermediate between the 
parent forms, but experimental breeding has 
shown that whilst the offspring of a Ruffe father 
ama ;Perch mother are intermediate in~ other 
characters also, as in form and coloration, showing 
the speckling of the Ruffe and the bars of the 
mereu,. yet the progeny ofa. mate Perch and a 
female Ruffe resemble the mother in form and 
coloration, and are not very easy to distinguish 
from pure-bred Ruffes. These hybrids are not 
fertile zzter se, but are quite fertile with either 
parent. 


THE Bass (Morone labrax) belongs to the Sea- 
perch family (Serranzde), which differs from the 
Perch family in that the anal fin has three spines 
instead of one or two, whilst the eye is supported 
by an internal laminar process of the suborbital 
bones. 


1 Kammerer, Arch. Entwickel. mech. Leipzig, xxiii., 1907, p. 511. 
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The six species of the Bass genus inhabit the 
North Atlantic and Mediterranean and the rivers 
which flow into them, and it is interesting to note 
that whilst the two European species are marine, 
only ascending rivers occasionally, two of the North 
American forms are anadromous, spawning in fresh 
water, whilst the remaining two have become per- 
manent freshwater residents. 

The Bass shows many structural resemblances to 
the Perch, from which it is at once distinguished by 
the coloration, which is nearer to that of the 
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Salmon, being silvery, with the back bluish grey 
or olive; a dark spot is present on the opercle, and 
small scattered blackish spots may be present in 
the young. The Bass also differs notably from the 
Perch in the stronger and fewer spines, eight to ten 
in number, of the spinous dorsal fin, and in having 
three anal spines instead of two. | 

This species grows to a much larger size than 
the Perch, attaining a length of more than 3 feet 
and a weight of nearly 30 Ibs., although fish of half 
that size are considered large. It is found in the 
Mediterranean and on the Atlantic coasts of Europe, 
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becoming rare northwards. In the British Isles it 
is most abundant on the southern coasts, and in the 
summer months the shoals may journey up the 
rivers for considerable distances, in Sussex, for 
example, ascending the Arun to Pulborough and 
the Cuckmere River to Alfriston. 

The Bass is a voracious fish, and the shoals go 
in active pursuit of their prey, which is chiefly small 
fishes and crustaceans. It has long been celebrated 
for its cunning and is difficult to capture in nets, 
seizing any opportunity of escape which offers, 
swimming under the foot-rope if the bottom be 
uneven, or burrowing when the bottom is level and 
sandy. This species spawns in the sea near the 
coasts, usually rather late in the summer, and the 
eggs are pelagic. 

Bass afford fine sport and also much vexation to 
the angler, for in addition to their strength and 
cunning they are very capricious, and it is sometimes 
almost impossible to hit on the right bait. As food 
twey have been held) in much esteem since the 
days of the Romans, who kept them in freshwater 
aquaria, a practice which is said to improve the 
flavour. 

The word Bass is a corruption of the middle 
English Barse, from 4aers, the Anglo-Saxon name 
for the Perch. 

The Black Bass (Mcropterus) belong to an 
allied family (Centrarchide), which is confined to 
tie tivers: of North. cimerica. ~There are two 
species, the Large-mouthed and Small-mouthed 
Black Bass, which have been introduced with 
more or less success into some of our English 
rivers. 
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THE GREY MULLETS (J/ugilide) belong to the 
group of Mugiloids, which differs from the Percoids 
in a single character—the insertion of the pelvic fins 
well behind the base of the pectorals so that the 
pelvic bones are not attached to the clavicles; 
whether they are on this account to be regarded as 
more primitive or more specialized than the Percoids 
is not quite certain. 

The Sand-smelts (Atherinide) are closely related 
to the Grey Mullets, but the two other families of 
this group are very different, the Barracudas 
(Sphyrenide) being large carnivorous Pike-like 
fishes, almost the most dangerous inhabitants of 
the tropical seas, whilst the Thread-fins (Polynemid@) 
are peculiar in that the lower pectoral rays are 
detached from the rest of the fin and are produced 
into long filamentous feelers. 

Numerous species of Grey Mullet are known from 
temperate and tropical seas, frequenting bays and 
estuaries and often entering fresh water. Our British 
species are three in number; in all the body is 
moderately elongate, slightly compressed, the head 
short and broad, the mouth small, terminal, pro- 
tractile, bordered above by the przmawxillaries only ; 
the setiform teeth are so feeble that they appear 
merely as a fringe on the jaws; the eyes are lateral, 
placed high, but more visible from below than from 
above. The head is scaly and the scales on the 
body are large, numbering forty to fifty in a 
longitudinal, and about fourteen in a transverse, 
series; there is no lateral line. The first dorsal fin 
is formed of four pungent spines, the second of a 
spine and eight or nine soft rays; the anal originates 
somewhat in advance of the dorsal and has three 
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spines and from eight to ten soft rays; the pelvics 
are inserted well behind the base of the pectorals, 
which are placed high. The colour is silvery grey, 
with the back bluish and the belly white; on the 
sides there are more or less pronounced dark 
longitudinal stripes along the series of scales. 


THE THICK-LIPPED GREY MULLET (M/ugil chelo) 
(Pl. XXXIV, Fig. @) has the upper lip thick and 
more or less distinctly papillose, especially in the 
adult fish; when the mouth is closed, the distal 
ends of the mawnillaries are exposed, whilst the rami 
of the lower jaw are separated by a narrow inter- 
space, or by none; the pectoral fin measures at least 
iayec-tourths the length of the head. ‘This is the 
commonest British species ; it ranges from Scandin- 
avia to the Mediterranean; it has been known to 
attain a length of 3 feet and a weight of nearly 
Fs. ibs. 


THE GOLDEN GREY MULLET (J/ugil auratus) 
(ele XXIV) differs-in that the “upper lip is not 
so thick; when the mouth is closed the mawnillaries 
are almost or quite concealed, and the rami of the 
lower jaw are separated by an elliptical area. This 
fish takes its name from a pair of golden spots on 
each side of the head, one on the operculum and a 
smaller one in front of it, behind the eye. This ts 
the rarest of our British species, but sometimes 
occurs in numbers on the coasts of Devon and 
Cornwall; it ranges from Scandinavia to the 
Mediterranean and thence southwards to the Congo. 
It is not known to grow to more than half the 
length attained by the Thick-lipped Mullet. 
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THE THIN-LIPPED GREY MULLET (ugil capiio) 
(Pl. XXXIV, Fig. 4) has the upper lip still thinner ; 
the maxillaries are exposed when the mouth is 
closed, although not to the same extent as in the 
Thick-lipped Mullet, but the rami of the lower jaw 
are separated by an elliptical area; the pectoral fin 
is shorter than in the other species, measuring less 
than three-fourths of the length of the head, whilst 
above its axil appears a scale which is more or less 
elongate and is free except at the base. This is 
the most widely distributed of our Grey Mullets, 
extending from Scandinavia to the Cape of Good 
Hope; it attains a length of 2 feet. 

The Grey Mullets swim in shoals near the coasts, 
and especially in the summer-time frequent estuaries, 
going in and out with the tide, whilst at times they 
may ascend far beyond tidal limits. Thus Yarrell 
mentions that in the summer of 1834 Grey Mullets 
migrated up the Arun in Sussex to 10 miles above 
Arundel, whilst Thompson records that they have 
been known to ascend the Lagan at Belfast into 
the canal, where they have been shut in by the 
gates and have been seen leaping in the fresh water. 

They are very lively and often sport at the 
surface; their food consists mainly of minute shell- 
fish and of decomposed organic matter which they 
extract from mud; their gills are protected from the 
latter by a sieve-like apparatus formed by the 
numerous gill-rakers. They are bold and cunning 
and often escape the fishermen either by leaping 
over or forcing a way under the nets; they are 
sometimes captured by anglers with an artificial fly 
or with a bait, but as they suck at the latter and 
eject it immediately they have taken it into their 
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GOLDEN GREY MULLET 
With heads of (a) Thick-lipped and (4) Thin-lipped Grey Mullet. 
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mouths, they are very difficult to hook; moreover, 
as they plunge and leap, rivalling the Trout in 
gameness, the hook is often torn from their tender 
mouths. 

The Thick-lipped Grey Mullet spawns about 
May, usually in the sea; in July and August the 
fry, about three-fourths of an inch long, may be seen 
swimming in shoals at the surface; some of these 
were placed in the aquarium at Plymouth, and by 
the following August had attained a length of 21 to 
3 inches. 

All the Grey Mullets are held in high estimation 
as food, especially in continental countries; they 
will thrive and fatten in freshwater ponds, and are 
said to be improved by this treatment. 


CHAPTER XII 
THE BULL-HEAD AND THE STICKLEBACKS 


The Scorpznoids. The Bull-head described—distribution— 
size—habits—breeding—care of eggs and young—uses of 
spines—rapid changes of colour—tenacity of life—as food and 
bait. The Gastrosteoids. The Stickleback family : the Three- 
spined Stickleback—size—distribution—specific characters— 
variation in lateral plates—short-spined form—southern fresh- 
water colonies specifically distinct—four-spined examples— 
experimental transference from fresh to salt water—size of 
shoals—uses—pugnacity and voracity—nest-building—breeding 
habits—combats—care of eggs and young—the Ten-spined 
Stickleback—differences from the preceding—distribution— 
geographical races—the British form short-spined—variety 
without pelvic fins—coloration—habits 


HE Scorpenoid group differs from the 
Percoids in a single feature, namely, the 
prolongation of the second suborbital bone across 
the cheek to or towards the przopercle. Slight as 
this difference may seem, it is, nevertheless, very 
important, as with one exception this feature persists 
in all the numerous members of the suborder, in- 
cluding such diverse types as the Rock-perches 
(Scorpenide), Gurnards (Triglid@), Flying Gurnards 
(Dactylopteride), Lump-suckers (Cyclopteride), and 
Bull-heads (Cottide); the single exception is the 
aberrant Comephorus from the depths of Lake 


Baikal, which has a very feebly ossified skeleton. 
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Nearly all the Scorpzenoids are marine, and only 
a small proportion of the Bull-heads occur in fresh 
water. The genus Cod¢tus includes a considerable 
number of species from northern seas and rivers; of 
two European freshwater species one is found in 
our islands. 


THE BULL-HEAD or MILLER’S THUMB (Cottus 
gobio) is a scaleless fish, with the head broad, 
depressed, and rounded in front, and the body 
subcylindrical, tapering backwards. The mouth is 
terminal, rather wide, with thickish lips, and with 
small pointed teeth forming bands in the Jaws and 
across the head of the vomer. The eyes are rather 
small and are situated in the anterior half of the 
head and nearly on its upper surface. All the 
bones of the head are hidden beneath the skin, 
from which there emerges on each side a rather 
strong, curved, backwardly directed spine, arising 
from the przopercle; the gill-openings are restricted 
by the union of the gill-membranes with the isthmus. 
The spinous dorsal fin is short and low, composed 
of from six to eight simple, slender, flexible rays, 
which are unjointed, and are therefore regarded as 
spines in spite of the fact that they are not strong 
and pungent; it is followed immediately by the 
longer and higher soft dorsal fin, formed of fifteen to 
eighteen articulated rays which are either simple 
or else bifurcated at the tip; the anal fin is similar, 
but a little shorter, of eleven to fourteen rays; the 
caudal has the posterior edge truncate or slightly 
convex. The pectoral fins are large, with a broad 
oblique base, and the pelvic fins, of a small spine 
and three or four simple articulated rays, are inserted 

18 
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below them. The coloration of the upper surface is 
brownish or yellowish olive, spotted or marbled with 
dark brown or black, some of the spots usually 
uniting to form transverse bars; the lower parts are 
yellowish white and the dorsal, caudal, and pectoral 
fins are barred with series of dark spots. 

The Bull-head is found all over Europe except the 
Iberian Peninsula and Greece; it extends into 
Russian Turkestan, but is replaced by an allied 
species in Siberia. In our islands it occurs in 
England and Wales, but seems to be absent from 
Scotland and Ireland. The example figured (PI. 
XXXV, Fig. 1) is shown of the natural size; it was 
sent to me by the late Dr. Bowdler Sharpe, who 
‘caught it in the brook at the bottom of his garden 
at Selborne. 

This little fish is usually not more than 3 or 4 
inches long, and 6 inches is the maximum length 
attained. It is common enough, preferring clear 
brooks or shallow parts of lakes where the bottom 
is sandy or gravelly. It lives a solitary life, and 
lurks on the bottom or in concealment under stones, 
waiting for the appearance of worms, insects, 
shrimps, small fry, etc., whereon it feeds; although 
sluggish as a rule, and unable to swim for any 
distance at a time, it dashes out with great rapidity 
at its prey, and when disturbed shows a fine turn of 
speed in gaining the nearest available shelter. It is 
a gluttonous fish, and if the opportunity occurs of 
seizing a prey of its own size, such as a Gudgeon or 
a Minnow, it will not hesitate to do so and to 
devour the victim at leisure. 

The Bull-heads spawn in March or April, when 
they pair and select a shallow place in running 
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water ; here some sort of nest is prepared, usually a 
hole scooped out beneath a stone; the eggs are 
comparatively large and few, less than a thousand ; 
they adhere together and are usually attached to 
the under surface of the stone which roofs the nest. 
The male guards the nest for about a month, keep- 
ing off intruders and protecting the eggs and young 
fry; the latter gather into a little shoal outside 
the nest and then separate and swim away, living 
thenceforth a solitary life until after two years they 
are mature and seek a mate. 

The Bull-head is able to inflict wounds with its 
spines, and from its habit of lying still in shallow 
water, either in concealment or in places where its 
colour renders it inconspicuous, it usually escapes 
the attentions of birds or fish of prey. Moreover, 
the width of the head, to which must be added the 
extended spines, makes it a difficult fish to swallow, 
and in 1880 a Grebe which had attempted this feat 
was found dead in the Isis. 

The Bull-head is very remarkable for the rapidity 
with which it changes colour, the general hue of the 
body becoming pale or dark, the bars and _ spots 
appearing or disappearing, not only according to the 
environment, but under the influence of greed, fear, 
or anger. 

It is very tenacious of life and lives for some time 
out of the water; although it is said to be well 
flavoured as food, and a good bait for Pike, it does 
not appear to be appreciated for either purpose in 
this country; nor is it worth the attention of the 
angler, although, as Walton says, “he never refuses 
to bite, nor indeed to be caught with the worst of 
anglers.” 
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‘THE STICKLEBACKS (Gastrosteid@) are the smallest 
of the British freshwater fishes, but they are by no 
means the least interesting. They are well worthy 
of attention on account of their pugnacity and their 
remarkable breeding habits, but still more for their 
great variability, which has been the cause of very 
divergent opinions as to the number of species which 
should be recognized. 

The Sticklebacks form a well-marked group of 
fishes, the Gastrosteoids, which resemble the 
Scorpenoids in that the second suborbital bone is 
produced across the cheek to the przopercle, but 
differ from them precisely as the Grey Mullets differ 
from the Perches, in the loss of the attachment of 
the pelvic bones to the clavicles. The development 
on the chest of a pair of bony plates (ectocoracoids), 
which in the adult fish are completely united with 
the shoulder girdle, is highly characteristic. 

The Stickleback family (Gastrostezd@) comprises 
five genera, each with one, or at most a few, species. 
Two of these are North American, and a third, the 
Fifteen-spined Stickleback (Spznachia  spinachia), 
although British, is exclusively marine. Our species 
are the Three-spined Stickleback (Gastrosteus 
aculeatus) and the Ten-spined Stickleback (Pygosteus 
pungitius), 


THE THREE-SPINED STICKLEBACK (Gastrosteus 
aculeatus) is also known as Prickleback or Tittlebat, 
and has a host of other local names, such as Jack- 
sharp, Pricky, Stickling, etc.; it is a little fish, 
never attaining a greater length than 4 inches, 
which is found on the coasts and in the rivers of 
the arctic and temperate regions of the Northern 
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Hemisphere, being recorded from as far north as 
Greenland, Alaska, and Kamchatka, and ranging 
southwards to Japan, California, New Jersey, and 
Spain. 

The Three-spined Stickleback has the body com- 
pressed and fusiform, with the head conical and 
the caudal peduncle slender; the mouth is small, 
terminal, and oblique, and the jaws are furnished 
with narrow bands of sharp teeth; the gill-openings 
are restricted to the sides. The dorsal fin is com- 
posed of three, rarely two or four, spines, the two 
first of which are free, and of nine to thirteen soft 
rays; the anal is similar to the soft dorsal, and has 
eae Spine and seven to eleven soft rays; each 
pelvic fin consists of a spine similar to those on the 
back, with a single soft ray in its axil, and is so 
constructed that when everted it can be fixed by 
‘means of an inner basal knob which catches against 
the pelvic bone; the pectoral fins have a vertical 
base, in front of which there is on each side a 
glistening naked area bounded below by the bony 
plates (ectocoracoids) mentioned above as peculiar to 
this group; behind this pair of chest plates the 
united pelvic bones appear, when seen from below, 
as a lanceolate, triangular, heart-shaped or V-shaped 
plate with the point directed backwards. 

There are no true scales, but on the sides of the 
body a series of vertically expanded bony scutes is 
variously developed, in some examples extending 
from the head to the caudal fin, in others reduced 
to three or four in the region of the pectoral fin. 
The sixth plate (of the complete series) is usually 
joined below to an ascending lateral process of the 
pelvis, with which the fifth and seventh may also be 


242 BRITISH FRESHWATER FISHES 


in contact; when reduction takes place these three 
plates (fifth to seventh) are the most persistent, 
whilst the first to disappear are those which precede 
the small keeled plates on the posterior part of the 
tail. 

Some of the older writers recognized three distinct 
species according to the development of the plates, 





Fic, 22.—Three-spined Sticklebacks. a. Rough-tailed (¢vachzrus) 
form. 6. Smooth-tailed (gymnurus) form. 


namely, the Rough-tailed Stickleback (Gastrosteus 
trachurus) with a complete series of plates from 
the head to the caudal fin, the Half-armed Stickle- 
back (G. semzarmatus) with a naked interspace 
between the large anterior plates and the small 
keeled plates of the caudal peduncle, and the 
Smooth-tailed Stickleback (G. gymnurus) with the 
body naked except for a few anterior plates. 
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However, intermediate forms may occur, as for 
example specimens exhibiting the semzarmatus type 
on one side of the body and the ¢rachurus type 
on the other, and the study of a large series of 
specimens shows that there is a continuous grada- 
tion from the gymnurus to the trachurus armature. 

In the British Isles it may be generally stated 
that in inland localities all the Sticklebacks are of 
the symnurus type; this applies to a number of 
examples from various parts of Ireland sent to me 
by Mr. Robert Patterson, to a series of specimens 
from Newark for which I am indebted to Mr. R. 
Littler, and to some from Shrewsbury, given to me 
by Mr. H. E. Forrest, as well as to many others 
from various parts of Britain. Sticklebacks from 
estuaries, or places not far from the sea, exhibit a 
remarkable inconstancy in the development of the 
plates, all gradations from the gymuurus to the 
trachurus type being often found in the same shoal. 
In the sea, at any rate on the northern coasts of 
our islands, the ¢trachurus type prevails. 

in the mortherm ‘part ofits, range: the) Phree- 
spined Stickleback is typically a marine species with 
strong dermal ossification, the series of bony plates 
complete and the individual plates deep, the caudal 
keel strong, the ectocoracoids long and the naked 
areas above them and in front of the pectoral fins 
consequently large, the pelvis long and lanceolate, 
without an anterior notch, and the fin-spines either 
long or strong. I have compared examples of this 
type from the Shetlands with others from Alaska 
and Puget Sound, and I am unable to detect any 
difference. In these high latitudes a reduction of 
the dermal ossification is found in freshwater 
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Sticklebacks; thus typical examples of the gym- 
nurus form occur in the rivers of Greenland. 

Towards the south the Three-spined Stickleback 
is more generally a freshwater fish, and there is 
reason to doubt whether it ever goes out to sea at 
all in the Mediterranean. In our islands, as already 
mentioned, a great variability is seen in specimens 
from localities near the sea; but when the lateral 
series of plates is continuous (¢rachurus form) they 
are not so deep and are often less numerous than in 
northern examples, the caudal keel is weaker, the 
naked area in front of the pectoral is smaller, the 
pelvis is shorter and is notched in front, the fin- 
spines are shorter or weaker, and the number of 
fin-rays is usually less. Examples from Wands- 
worth (gymnurus, seniarmatus, and trachurus) differ 
in no respect from others from the coast streams of 
California. 

A nominal species, first described from Italy, is 
the so-called Short-spined Stickleback (Gastrosteus 
brachycentrus); this is only a gymmnurus form with 
very short fin-spines, and may often be met with 
in inland localities in Ireland. I have compared 
specimens of the gymnurus form from various parts 
of the British Isles with others from Spain and 
Italy, and from such far-away places as California 
and Lake Biwa in Japan, without detecting any 
differences. 

It is only when we get to the extreme southern 
part of the range of the Three-spined Stickleback, 
where it does not enter the sea, that we get fresh- 
water colonies exhibiting peculiarities which may be 
regarded as specific. Thus I have described a form 
from Rome (G. hologymnus) in which the bony 
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plates are entirely wanting and the snout is longer 
than in our Stickleback, whilst the Algerian Stickle- 
back (G. algeriensis) may be shortly characterized 
as a gymnurus form with not more than four small 
plates on each side, the spines very small, the pelvis 
very short and broad, and the vertebre reduced in 
number, only twenty-nine instead of thirty-one to 
thirty-three. 

Four-spined examples are not very uncommon, 
and have been wrongly described as distinct species ; 
a series from Newark sent to me by Mr. Littler 
includes not only a four-spined specimen but also a 
two-spined one, the latter being a great rarity. 

As the Three-spined Stickleback is found both 
in fresh and salt water, some curious experiments 
have been made to ascertain the result of sudden 
transference from one medium to the other. These 
seem to show that, as might be expected, when 
Sticklebacks accustomed to live in fresh water are 
suddenly placed in salt water they do not long 
survive the change; on the other hand, estuarine 
examples of any of the varieties can be readily 
transferred suddenly from salt to fresh water and 
vice versa, without seeming to notice the difference. 

The Three-spined Stickleback lives in shoals and 
is especially abundant in small streams, ditches, 
and ponds. The shoals are sometimes very large, 
and as an example of the extraordinary numbers 
attained we may quote Pennant, who in 1776 wrote: 
“Once in sevei or eight years amazing shoals 
appear in the Welland and come up the river in the 
form of a vast column. The quantity is so great 
that they are used to manure the land, and trials 
have been made to get oil from them. A notion 
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may be had of this vast shoal by saying that a man 
employed by the farmer to take them has got for 
a considerable time four shillings a day by selling 
them at a halfpenny a bushel.” 

A similar phenomenon was observed in April, 
1909, at Whittlesey, for Mr. J. E. Rowell wrote 
to the /7zshing Gazette that vast hordes of Three- 
spined Sticklebacks had lately shown themselves in 
the rivers and canals in the neighbourhood, although 
previous to this visitation they were scarcely known 
in the district. Probably these enormous migrating 
shoals come in from the sea. 

According to Smitt, in the late autumn the Three- 
spined Sticklebacks roam about in large companies 
and yield a rich harvest to the Baltic fishermen, who 
catch them by means of seine-nets, or in the evening 
attract them with torchlights and use hand-nets for 
their capture; they are boiled down into oil and 
the sediment is used as manure. The author just 
quoted also states that the fish is hardly used at all 
as human food, but that in England, together with 
Herring fry, it often tempts consumers under the 
name of Whitebait.!| In North America and Kam- 
chatka Sticklebacks are used as manure and as food 
for cattle. 

Although so insignificant in size, the Three-spined 
Stickleback is bold and greedy, often fiercely attack- 
ing larger fishes; it feeds on shrimps, insects, worms, 
etc., and is especially destructive to the spawn and 
young fry of other fish. 


1 An analysis of Whitebait shows that there is usually a considerable 
proportion of the fry of Herrings and Sprats; the other constituents 
vary greatly according to locality and season, but Smelts, Sand-smelts, 
Sand-eels, and Sticklebacks are often present. 
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Day gives an account, which has often been 
quoted, of how some Roach were introduced into 
an aquarium containing some Three-spined Stickle- 
backs; the prior inhabitants were dissatisfied and 
forthwith attacked the new-comers, continuing until 
all the Roach had been killed, when they were eaten 
by their conquerors. Baker observed that in five 
hours a Stickleback devoured seventy-four young 
Dace, each about a quarter of an inch long, and that 
two days afterwards it swallowed sixty-two. The 
pertinacity with which they hold on to anything 
they may have seized often causes their downfall, 
children angling successfully with a stick and a 
piece of thread to which a worm is tied. 

The Three-spined Stickleback breeds in the spring 
or summer, the time of spawning varying consider- 
ably in different years and according to the locality. 
When the breeding season commences the coloration 
begins to change, the dark greenish colour of the 
hace extendine on to the sides in the form of 
vertical bars, whilst the lower parts change from a 
silvery white to a pale yellow in the female and a 
brilliant red in the male. The males, who seem to 
be much fewer than the females, select suitable 
places for constructing their nests, such as quiet 
shallows, or rock pools which are only reached by 
the sea at high tides; each chooses a spot at some 
little distance from his neighbours, and commences 
the building of a nest, first collecting together pieces 
of the roots and stalks of aquatic plants and arrang- 
ing these materials on the bottom, and then building 
them up and cementing them together by means 
of threads, which are of the nature of a mucous 
secretion of the kidneys. The nest is made carefully, 
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and is attached to the bottom by means of sand and 
pebbles; its completion takes several days, and 
when finished it is usually a barrel-shaped struc- 
ture, often an inch or more in diameter and with an 
opening at one end; sometimes it is dome-shaped, 
with the aperture at the top. 

So far the fish has been intent upon his work, 
only trying to provide against any interruption to 
its progress and watching with suspicion every 
creature that approaches; now he devotes his 
energies to attracting a mate, whom he guides to 
the nest, swimming round her with evident pleasure 
and driving her in by thrusting at her with his 
snout, or, if she be unwilling, even using his spines. 
When the female has entered she lays a few eggs 
and then bores a hole through the wall of the nest 
on the side opposite to the entrance, and departs; _ 
immediately after the eggs are laid the male enters — 
the nest and fertilizes them. On the following day 
he goes in search of another spouse, and this is 
repeated until the eggs are sufficiently numerous. 

At this time of courtship and matrimony the 
males are violently jealous and often indulge in 
fierce duels, the two rivals rushing at each other, 
dealing violent strokes with their pelvic spines, and 
then hastily returning to the neighbourhood of their 
nests; after a few rounds one gives in and then the 
victor indulges in a splendid display of colours, 
whilst those of the vanquished become dull; these 
fights are often mortal, one combatant frequently 
ripping his opponent open with his sharp spines. 

When the spawning is over the male guards and 
protects the eggs, furiously attacking any other 
Stickleback that may approach; with his mouth he 
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repairs every damage to the nest and often renews 
the water by placing himself in front of the opening 
and vibrating his pectoral fins. When the eggs 
hatch out he destroys the nests, leaving only the 
foundations as a sort of cradle, which he continues 
to guard; as the young gain in size and strength 
they try to leave the nest, but are always intercepted 
by the father, who takes them in his mouth and 
returns them to their quarters. At last his care 
begins to slacken, and finally they are left to shift 
for themselves. 


THE TEN-SPINED STICKLEBACK or TINKER 
(Pygosteus pungitius) differs from the preceding 





Fic. 23.—Ten-spined Stickleback. 


species especially in the more numerous dorsal fin- 
spines, which vary in number from seven to twelve, 
and are alternately divergent to the right or left, 
and in the wider gill-openings, which are confluent 
below. It is a smaller fish than the Three-spined 
Stickleback, attaining a maximum length of 3 inches. 
It has nearly the same geographical distribution as 
the Three-spined Stickleback, but does not extend 
so far south, in Europe not crossing the Alps; in our 
islands there are no reliable records from Scotland 
north of Loch Lomond and the Forth. 

Except in the far north the Ten-spined Stickle- 
back is principally a freshwater fish, but is found in 
the Baltic; until a study has been made of a much 
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larger series of specimens than I have seen it will be 
impossible to say how many races or subspecies are © 
definable or whether any of them deserve to rank 
as distinct species. The number: of fin-rays varies 
considerably in different localities, and so does the 
development of the lateral plates; one of the most 
remarkable forms is that which inhabits the tributaries 
of the Black and Caspian Seas (P. platygaster), which 
resembles the Three-spined Stickleback in that the 
fourth to the seventh plates of the complete series, 
near the ascending process of the pelvis, are the 
most developed, whereas Ten-spined Sticklebacks 
from other parts of the world have the anterior 
plates not much deeper than the others when the 
series is complete, whilst the posterior plates are the 
most persistent. 

In Western Europe the Ten-spined Sticklebacks 
are either entirely naked or have a few small plates 
bearing a keel on each side of the caudal peduncle; 
all the British and Irish specimens I have seen agree 
with those of France and Belgium in having the 
spines much smaller than in those from Scandinavia; 
the correct name for this short-spined form, if it be 
recognized as a distinct race, is Pygosteus levis. 

In examples from various parts of the British 
Isles I count eight to eleven spines and nine to 
twelve soft rays in the dorsal fin, and one spine and 
eight to eleven soft rays in the ana]. Specimens 
entirely lacking the pelvis and pelvic fins have been 
taken at Tipperary and Edgeworthstown in Ireland ; 
of thirteen captured by Day at the latter place eleven 
showed this peculiarity. 

The coloration of the Ten-spined Stickleback 
varies considerably, but is usually a greenish olive, 
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powdered with little black dots which may be 
arranged to form irregular bars; in the breeding 
season the males are dark brownish. 

In habits this species is rather similar to the 
preceding one; it spawns in small streams, where 
the shoals crowd in close to the banks, and the nests 
dresenot built on the bottom; but are attached to 
weeds or grasses. 


CHAPTER XIII 
THE FLOUNDER 


Peculiarities of Flat-fishes—Percoid characters of Psettodes— 
distribution of Pleuronectids—the Flounder described—colora- 
tion—differences from the Plaice—reversed examples—ambi- 
colorate specimens—albinos—distribution—habits—breeding— 
growth and transformation—value as food 


E have already mentioned that the Perches 

represent the highest stage in the evolution 

of the normal fish, but that from them various 

groups have evolved in adaptation to special modes 

of life. Such a group is that of the Flat-fishes 

(Pleuronectide), which form a well-marked order 
which has received the name /eterosomata. 

These fishes have a strongly compressed body 
and differ from all other fishes in that they lie on 
one side at the bottom of the sea; consequently 
only the exposed side is coloured in such a way 
as to render the fish inconspicuous, whilst the 
hidden under-side is white. Still more remarkable 
is the shifting of the eye of the under-side from 
its original position, where it is of no use, round into 
the light, so that both eyes appear to be on the 
same side of the head; thus, in Flat-fishes we can 
distinguish between an eyed or coloured side and 
a blind or white side. 
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In most Pleuronectids the fins are composed of 
articulated rays only; the dorsal and anal are long 
and fringe the dorsal and ventral edges of the flat 
body; the caudal has the normal homocercal 
structure and the pelvics, formed of six or fewer 
rays, are placed in advance of the pectorals. In 
the adult fish the air-bladder is absent; as in the 
Percoid fishes the przmaxillaries form the entire 
upper border of the mouth, and another Perch-like 
feature is the firm and direct attachment of the 
pelvic bones to the clavicles. 

The most generalized of all the Flat-fishes is the 
one named Psettodes erumez, found on the coasts of 
Africa, India, and China. In this species sinistral 
and dextral individuals are equally numerous, and 
it differs from all other Pleuronectids in that the 
eye of the blind side comes on to the top of the 
head only, whilst the dorsal fin does not extend 
forward on to the head, and anteriorly is formed of 
slender spines; moreover, each pelvic fin is formed 
of a spine and five soft rays,as in a Perch. The 
wide mouth and strong sharp teeth give the clue 
to the retention of these Percoid features; this is 
evidently an active and predaceous fish, often 
swimming by strokes of the tail. It is in the Flat- 
fishes which usually progress quietly by undulating 
movements of their fringing fins that the spines 
have become reconverted into articulated rays and 
the dorsal fin has grown forwards on to the head, 
and the more they have become accustomed to 
living and feeding on the bottom the more has 
their asymmetry affected not only the eyes and 
skull, but the mouth and dentition, the paired fins, 
and the position of the vent. 


ois 
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The Flat-fishes inhabit the seas of all parts of 
the world, except the polar regions; some are found 
in deep water, but the majority prefer sandy shores; 
quite a number ascend rivers for some distance, but 
in our islands only one, the Flounder, constantly 
occurs in fresh water above tidal limits. 


THE FLOUNDER or FLUKE (Pleuronectes flesus) 
has the body ovate in form, with the greatest depth 
nearly one-half the length. The eyes are usually 
placed on the right side and are separated by a bony 
keel, which is continued backwards as a smooth or 
tuberculated postorbital ridge to the origin of the 
lateral line. The mouth is rather small, terminal, 
oblique, with the lower jaw a little projecting; the 
teeth are pointed in the young, but in the adult 
they are chisel-shaped and arranged in a single 
series; on the blind side the jaw-bones are stronger 
and the teeth more numerous; for example, in a | 
specimen about a foot long I count on the blind 
side twenty-two teeth in the upper jaw and the 
same number in the lower, but on the eyed side 
only ten upper and thirteen lower teeth. 

The dorsal fin commences above the upper eye 
and is composed of from fifty-three to sixty-three 
simple rays, the middle ones being the longest; 
the anal is similar, of thirty-seven to forty-five 
rays, commencing not far behind the pelvics, and 
preceded by a forwardly directed spine; the 
caudal fin is well developed, truncate, borne on a 
-peduncle which is nearly as long as deep; the 
pectoral and the six-rayed pelvic fins are equally 
developed on both sides. The body is covered with 
small, smooth scales, whilst modified scales in the 
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form of spinous tubercles are also present, usually 
forming a group near the origin of the lateral line 
and a series along the bases of the dorsal and anal 
fins, corresponding to the interspaces between the 
rays; the lateral line is nearly straight, with a slight 
curve above the pectoral fin. 

Like most Flat-fishes the Flounder is able to 
change its colour according to the nature of the 
ground, and the resemblance to the sand, gravel, or 
mud on which it lies is so perfect that it is almost 
impossible to see the fish unless it moves. In this 
species it has been definitely established that the 
contractions and expansions of the pigment cells 
are under the control of the nervous system, and 
that the perception by the eye of the colour of the 
bottom is necessary for the assumption of a similar 
appearance by the fish. 

The colour is often greyish olive, occasionally 
marbled with brownish; but it varies from nearly 
yellow to almost black; orange spots like those of 
ties Plaice are sometimes present. The latter fish 
is the nearest ally of the Flounder, from which it 
is especially distinguished by the more numerous 
dorsal and anal rays, the shorter caudal peduncle, 
the absence of spinous tubercles on the body, and 
the presence of bony knobs on the postorbital ridge. 

Reversed examples of the Flounder, z.e. specimens 
with the eyes and colour on the left side, are fairly 
common, and in some localities are at times as 
numerous as the others. 

Ambicolorate Flounders are by no means rare, 
and it is interesting to note that many of these are 
not only symmetrical in having both sides coloured 
alike, but are less asymmetrical than usual in that 
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the upper eye has come only on to the upper edge 
of the head, so that the anterior extension of the 
dorsal fin has been unable to join the head above 
the eye, as is shown in the example figured 
(Pl. XXXVI). Albinos, quite white and with 
pink eyes, have sometimes been captured, and also 
partial albinos, rosy, with a few dark spots. 

The Flounder attains a length of about 18 inches ; 
it is common all round Europe. JDuring the 
‘summer it lives in shallow water near the shores, 
especially where the bottom is sandy; it also 
frequents estuaries, and in our islands ascends all 
suitable rivers, usually as far as the first falls which 
bar its progress. Thus it formerly ascended the 
Severn to Shrewsbury, but -is now unable to get 
beyond the weirs which have been constructed 
near Gloucester. It is a sluggish fish, usually 
lying partly buried in the sand, sometimes with 
only the eyes exposed; when it swims it progresses 
chiefly by means of undulating movements of the 
dorsal and anal fins; but it will often take a jump 
from one place to another, if the expression is 
permissible when the fish does not leave the water, 
lifting itself from the bottom by a stroke of the tail. 
It feeds on worms, little fish, etc., but especially on 
crustaceans and molluscs, the pharyngeal teeth being 
strong and obtuse, well adapted for crushing shells. 

The spawning season is usually in March and 
April, but varies from January to June; at this 
season the Flounders assemble in the sea in 
moderately deep water, usually between 5 and 30 
fathoms; the eggs are very numerous; they are 
buoyant and float at the surface, and are hatched 
in about a week; the larve are symmetrical and 
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moderately elongate in form, and when they are 
about a week old, and one-sixth of an inch long, the 
yolk is all absorbed, the mouth has formed, and 
they commence feeding on minute organisms; after 
a month or more, when they are less than half an 
inch long, they are essentially similar in organization 
to the adult fish, except that they are not so deep 
in the body, and are still symmetrical; now they 
sink to the bottom and lie on one side, and the eye 
which is underneath moves to the edge of the head 
and then round on to the upper side; at the same 
time the dorsal fin is prolonged forward, and as 
soon as the eye has come round grows along the 
edge of the head above it. In some species of 
Flat-fishes this forward growth of the dorsal fin 
precedes the migration of the eye, which then has 
to push its way between the base of the fin and 
the edge of the head, and so actually seems to 
travel through from one side of the head to the 
other. During their transformation the little 
Flounders approach the shore and enter the bays 
and estuaries; about May specimens half an inch 
long may often be found in tidal pools. The rate 
of growth varies enormously, but they become 
sexually mature when two or three years old and 
not less than 6 inches long. 

Although very abundant, the Flounder is 
generally not held in much estimation for the 
table, and is considered much inferior to its relative, 
the Plaice. It may be captured by the angler, who 
thinks it worth the trouble, by using a small worm 
as a bait, , | 


CHAPTER XIV 


BRITISH FRESHWATER FISHES—THEIR ORIGIN 
AND GEOGRAPHICAL DISTRIBUTION 


Origin of freshwater fishes—some still spend part of their 
life in the sea. Catadromous fishes. Anadromous fishes. 
Freshwater colonies of marine species—Char and Whitefish— 
true freshwater fishes, belonging to freshwater families. 
Zoogeographical divisions. Distribution of British species— 
poverty of Irish fish-fauna—decrease in number of species 
northwards and westwards in Britain—our species found on 
the Continent. Recent geological history of the British Isles. 
Establishment of colonies of Char and Whitefish. Union of 
Britain with the Continent—our true freshwater fishes come 
from the Rhine and the Seine—means of dispersal in the 
British Isles. 


O doubt the first fishes who left their original 
home in the sea and entered fresh water did 

so in pursuit of food, or to escape large and 
predaceous enemies, or to seek quiet places where 
they could breed unmolested. Some of these visitors 
became permanent residents, and so formed freshwater 
races and, in time, species distinct from their marine 
allies; in the course of ages these spread and became 
further diversified, and so it happens that at the present 
day there are families, and even orders, composed 
entirely of freshwater fishes. There is no special 
character common to freshwater fishes; nearly every 


order has some freshwater reueeee nue and tiey 
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have been moulded by their manner of life into the 
most diverse forms. 

Our freshwater fishes may be primarily divided 
into (@) those which spend a part of their life in the 
sea and (0) permanent residents in fresh water. In 
the former class are included marine fishes such as the 
Grey Mullets and the Bass, which frequent estuaries 
and are occasionally found higher up the rivers, and 
the Flounder, which migrates up stream for consi- 
derable distances. The Three-spined Stickleback, 
which occurs on all our coasts and in nearly all our 
rivers, is equally at home in the sea and in fresh water, 
end: breeds in cither; in the Arctic regions it is 
essentially a marine fish, but towards the southern 
limits of its area, in Spain and Italy, it rarely enters 
the sea. Catadromous fishes, which descend to the 
sea to breed, are represented in our islands by the Eel, 
which returns to its ancestral home in the depths of 
the ocean for the purposes of reproduction; the 
abundance of Eels in our waters is due to our 
proximity to places of the right depth and 
temperature for their breeding, in the Atlantic to 
the west of Ireland. Anadromous fishes are those 
which ascend from the sea to spawn in fresh water ; 
under suitable conditions these may lose their 
migratory habit and may found colonies of permanent 
freshwater residents. The Salmon, the Shads, and 
the Sea Lamprey, when adult, feed and grow in 
the sea, and enter our rivers only in order to spawn. 
But it is interesting to note that Lake Wenern in 
Sweden, and some of the larger lakes and rivers of 
Quebec, New Brunswick, and Maine are inhabited by 
Salmon which never go to the sea; it is exactly the 
same with the Sea Lampreys of some of the lakes of 
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the State of New York; in times past the abundance 
of food in the lakes has induced them to give up 
their journey to the sea, and if nowadays they could 
get there they would certainly not be able to get 
back again, and so they remain, freshwater colonies 
or races of anadromous species. 

The Trout and the River Lamprey, which are re- 
spectively somewhat smaller species than the Salmon 
and the Sea Lamprey, differ from the latter also in 
that they feed and grow in fresh water as well as in 
the sea, and in all suitable rivers and lakes which 
they can reach a proportion of them will become per- 
manent freshwater residents. 

From a consideration of those fishes which spend 
part of their life in the sea we have thus gradually 
arrived at those which pass the whole of their lives 
in fresh water. Fluviatile colonies of the Three-spined 
Stickleback and the Trout may often be reinforced 
from the sea, and in our islands only show pecu- 
liarities immediately associated with their changed 
environment, but the Char and Whitefish, long 
isolated in their lakes, are very different from their 
marine allies. 

The range in the sea of a migratory species such as 
the Salmon seems to be mainly a matter of tempera- 
ture; there is a pretty definite southern limit, and 
we may take it that if the climate of Europe were 
colder this limit would be farther south. Thus we 
may explain the presence of a Three-spined Stickle- 
back anda Trout in the rivers of Algeria, farther south 
than the present range of these fish in the sea, on 
the hypothesis that they reached those rivers from 
the sea when the climate was colder, and we may 
suppose that their isolation from the parent stock 
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has led to the assumption of peculiarities which 
enable them to be recognized as distinct. 

The only species or races of freshwater fishes 
peculiar to the British Isles have had a similar history ; 
they are the Char (Salvelinus) and Whitefish (Core- 
gonus), fishes of the Salmon family. In our islands, 
as in Scandinavia and in the Alps, Char are now 
isolated in various lakes, and never go to the sea, but 
these lacustrine forms of Char are closely related to 
anadromous Arctic species; our Whitefish also are 
allied to northern migratory species. There can be 
little doubt that the Char and Whitefish reached the 
lakes which they now inhabit from the sea when the 
climate was colder, as we know it must have been in 
comparatively recent times, and that during their 
long isolation they have evolved in various directions, 
and at varying rates according to circumstances, so 
that several distinct forms may now be recognized. 

The following list includes the 


FRESHWATER FISHES PECULIAR TO THE 
BRITISH ISLES 


Species Distribution 
1. Windermere Char (Sa/ve- Windermere, Coniston, Wast 
linus willughoiz, Gthr.). Water, Ennerdale, Crum- 


mock’ ~ Water, “ete,” also 
represented by very similar 
forms in many _ Scottish 


lakes. 
2. Torgoch or Welsh Char Lakes of Llanberis and some 
GS. Beriszz, Gthr.). other lakes in Carnarvon- 


shire and Merionethshire. 
. Lonsdale’s Char (S. /oms- Haweswater, Westmorland. 
daliz, Regan). 
4. Struan (S.  s¢ruanensis, Loch Rannoch, Perthshire, 
Maitland), 


G2 
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5. 


Io. 


‘i. 


16. 


17: 


18. 


19. 


. Larged - mouthed 


. Gray’s 


. Coomasaharn 


Species 
Haddy or Killin’ Char 
(S. £¢llinenszs, Gthr.). 


. Malloch’s Char (S. mal- 


lochi, Regan). 
Char 
(S. maxillaris, Regan). 


. Orkney Char (S. zufra- 


mundus, Regan). 


. Shetland Char (S. gvraczt- 


limus, Regan). 
Cole's, «Char (CS. 
Gthr.). 


coliz, 


. Trevelyan’s Char (S. ¢veve- 


lyant, Regan). 
Char (S. gvrayz, 
Gthr.). 


. Scharff’s Char (S. scharffi, 


Regan). 

Char 
jimbriatus, Regan). 

Blunt-snouted Irish Char 
(S. obtusus, Regan). 


(S. 


Lochmaben Vendace 
(Coregonus  Vandestus, 
Richards.). 

Cumberland Vendace (C. 
gracilior, Regan). 

Lough Neagh Pollan 
(C. pollan, Thomps.). 

Lough Erne Pollan 
(C altior, Regan). 


BRITISH FRESHWATER FISHES 


Distribution 
Loch Killin, Inverness-shire, 
represented by a _ very 
similar form in Loch Roy, 
Inverness-shire. 
Loch Scourie, Sutherlandshire. 


Loch under Ben Hope, Suther- 
landshire. 

Formerly in Hellyal Lake, 
Hoy Islands, Orkneys, now 
probably extinct. 

Loch of Girlsta, near Lerwick, 
Shetlands. 

Loughs Eask and Derg in 
Donegal, Conn, Mask, 
Corrib, Inagh, etc., in Gal- 
way, Gortyglass in Clare, 
and Currane in Kerry; the 
Irish representative of the 
Windermere Char. 

Lough Finn in Donegal. 


Lough Melvin in Fermanagh. 
Lough Owel in Westmeath. 
Lough Coomasaharn in Kerry. 


Loughs Luggala and Dan in 
Wicklow, Acoose and Kil- 
larney in Kerry. 

Castle and Mill Lochs, Loch- 
maben, Dumfriesshire. 


Derwentwater and _ Bassen- 
thwaite. 


Lough Neagh. 


Lough Erne. 
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SPecies. Distribution 
20. Shannon Pollan (C. _ Lakes of the Shannon System. 
elegans, Thomps.). 
21. Powan (C. clupfeotdes, Lochs Lomond and Eck. 


Lacep.). 
22. Schelly (C. stigmaticus, Haweswater, Ullswater, and 
Regan). the Red Tarn. 


23. Gwyniad (C. jennantiz, Bala Lake, Merionethshire. 
Cuv. and Val.). 


The Char are essentially fishes of mountain lakes, 
which are usually deep and cold; in our islands they 
are found in Scotland, Ireland, the Lake District of 
England, and North Wales, in fact, in all parts where 
there are suitable lakes. 

The Whitefish belong to three types: the Vendaces, 
inhabiting lakes connected with the Solway, are two 
closely related forms which are quite distinct from 
their continental allies in the countries round the 
Baltic; species of the Vendace type also ascend 
Siberian rivers from the Arctic seas. The three forms 
of Pollan in the Irish lakes are also very similar 
to each other, but are not represented in Europe, 
although Pollan-like fishes inhabit the Arctic Ocean 
and run up the rivers of Siberia. The Powan, Schelly, 
and Gwyniad are only local forms of one species, 
which is closely related to Coregonus wartmannt of 
the Alps, to forms inhabiting Scandinavia, and to 
anadromous Arctic species. 


So far we have dealt only with fishes which spend 
a part of their life in the sea, or which have been quite 
recently derived from anadromous species, the latter 
category including all the forms peculiar to the 
British Isles. We have now to deal with fishes which 
pass the whole of their lives in fresh water, which are 
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identical with continental species, and which came to 
us at the time of our last union with the Continent. 
For the most part these belong to families which 
consist wholly of freshwater fishes,' which have been 
long established and have evolved their genera and 
species in fresh water; such families are of the 
sreatest importance in the solution of the problems 
of geographical distribution, especially in pointing 
out the existence of former land connexions or of 
ancient lines of severance. 

We may here indicate that the freshwater fishes 
call for a primary separation of the world into two 
main zoogeographical divisions, on the one hand 
America, Africa, Europe, and Asia, including the 
Philippines, Java, Sumatra, Borneo, and Bali, on the 
other New Zealand and Australia, with New Guinea, 
Celebes, and Lombok. Wallace’s Line, drawn between 
Borneo and Celebes and Bali and Lombok, probably 
represents the line of the final separation of the 
Asiatic and Australian land-masses at or before the 
beginning of the Tertiary epoch. The true fresh- 
water fishes, which have evolved in the rest of the 
world, have never found their way into the Australian 
region, wherein, except for two persistent archaic 
types, the freshwater fishes are closely allied to the 
marineones; peculiar genera and species of Gobies,Sea- 
perches, Grey Mullets, Sand-smelts, etc., are plentiful 
in the rivers of Australia and New Guinea, but there 
are no peculiar families confined to fresh waters in 
this area. The contrast between Celebes, without a 

| Many species, of course, can stand brackish water ; Roach, Perch, 
etc., occur in parts of the Baltic and Caspian, where the salinity is very 
low. Species of Pike-perch (Lzczoferca), fishes of the Perch family, 


even thrive in the Black Sea, where, however, the salinity is only half 
that of ordinary sea water. 


GEOGRAPHICAL DISTRIBUTION 265 


single indigenous true freshwater fish, and the neigh- 
bouring island of Borneo, with its hundreds of species 
of Cat-fishes, Carps, Loaches, etc., is most striking. 
Having thus eliminated the Australian region, the 
remainder of the world may be divided into five 
regions of unequal value, corresponding roughly to 
the continents of South America, North America, 
Europe (with Northern Asia), Africa, and Asia south 
Puree central plateau, “Of these, the Palearctic 





Fic. 24.—Distribution of Carp family (Cyprznzde). 


region, comprising Europe and Asia north of the 
Himalayas, exhibits considerable affinity with the 
Nearctic, or North American region, none at all with 
South America, very little with Africa, but more 
with tropical Asia; indeed, in Southern China the 
Palearctic and Indian regions merge into each other. 
The Palearctic region is characterized especially by 
the presence of Perches (Percide), Pikes (Esoczde), 
Carps (Cyprinid@), Loaches (Codztid@), etc., and by 
the absence of several families peculiar either to 
North America or to the tropical regions, Of the 
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families just mentioned the two first are essentially 
northern, but the two last show their greatest variety 
in the Indian region, which may be regarded as their 
original home; all four of these are represented in 
the British Isles. 


The Grayling belongs to the Salmon family, but to 
a genus (7hymallus) which is strictly fluviatile and 
does not, like the other genera, include anadromous 
species. 





Fic. 25.—Distribution of Pike family (Zsoczde). 


the Cod family, and is generically distinct from any 
of the marine forms. The Millers Thumb and 
Planer’s Lamprey are freshwater species of genera 
which are respectively marine and anadromous, and 
our Ten-spined Stickleback is a freshwater race of a 
species which is marine in the far north. But the 
evidence from their distribution and from their identity 
with continental forms leads to the conclusion that, 
so far as we are concerned, these are true freshwater 
fishes which reached us from the Continent. Thus 
they may be added to the species of the four families 
above mentioned in the following list of the 
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From this it will be seen that all of the twenty-two 
species are inhabitants of the continent of Europe, and 
that whilst only one of them crosses the Pyrenees into 
Spain, and about half of them get over the Alps into 
Italy, quite a number extend far into Asia, and two 
even are common to Europe and North America. 
Moreover, it will appear that whilst all the species 
occur in Yorkshire, and nearly all in the Trent, the 
Ouse, and Norfolk, there are parts of these islands 
where the true freshwater fish-fauna is a very poor 
one. Ireland has only ten of the twenty-two species, 
namely, Planer’s Lamprey, Gudgeon, Tench, Minnow, 
Rudd, Bream, Loach, Pike, Ten-spined Stickleback, 
and Perch, and one of these, the Minnow, is reputed 
to have been introduced about one hundred years ago. 
In Britain there is a considerable diminution in the 
number of species towards the north. Thus in Loch 
Lomond and the Teith there are present only Planer’s 
Lamprey, Tench, Minnow, Roach, Loach, Pike, Ten- 
spined Stickleback, and Perch. Of these the Roach 
is absent from the Tay, Dee, and Deveron, whilst the 
Tench occurs in these systems only in ponds where 
it has been introduced. Finally, in the Northern 
Highlands, as in the outlying islands, there seem to 
be no indigenous true freshwater fishes, although the 
Pike has been introduced into some of the lochs and 
rivers, and the Minnow into the Spey. 

A similar decrease in the number of species takes 
places from east to west ; the Burbot, the Barbel, and 
the White Bream are found only in English rivers 
which flow into the North Sea. In Dorsetshire there 
are found only Planer’s Lamprey, Gudgeon, Tench, 
Roach, Dace, Chub, Minnow, Loach, Ten-spined 
Stickleback, Pike, Perch, Bull-head, and perhaps 


GEOGRAPHICAL DISTRIBUTION 271 


Rudd; in Devonshire and Cornwall the Chub is 
absent, Roach and Rudd occur only in Slapton Ley 
and a few other localities in Devonshire, and Tench 
are said not to be indigenous; in Cornwall the Perch 
is local and introduced. Quite a number of species 
are absent from Wales west of the Severn system, 
and in addition to the species already mentioned as 
confined to eastward streams of England the Gudgeon, 
the Bleak, and the Ruffe are notable absentees from 
the Lake District. 

The fact that species which have a very wide and 
a very similar distribution on the mainland of Europe 
and Asia, have very dissimilar distributions in the 
British Islands, can only be explained by supposing 
that our islands were connected with each other and 
with continental Europe comparatively recently, when 
our eastern, and probably our southern, streams were 
tributaries of continental rivers and received from 
them the fishes which they contained; only nine or 
ten of these had reached Ireland before it became a 
separate island, and the distribution of the rest in 
Britain at varying rates according to circumstances 
has not yet proceeded long enough to spread them 
all over the island. 

The British Isles stand upon a plateau, the edge 
whereof coincides roughly with the 100-fathom line. 
From this the bottom of the sea slopes rather suddenly 
down to depths of 1000 to 1500 fathoms; ancient 
river-beds can be traced in the Irish and English 
Channels, which prove conclusively that at one time 
the streams of northern France and southern England 
were tributaries of one “ English Channel” River, and 
that those of the south and east of Ireland joined the 
same main “Irish Channel” River as the Severn and 
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other streams of the West of England and Wales. 
Moreover, these submerged river channels, towards 
the edge of the plateau, get deeper and deeper and 
can be traced down nearly to its base, so that it is 
clear that we have here the ancient coast-line of 
Western Europe, which must have been bounded by 
steep cliffs, perhaps seven or eight thousand feet high, 
and as our islands are connected with Iceland and 
Greenland by a submarine ridge of less than half that 
depth those countries also probably formed at that 
time part of the European continent. There is reason 
to believe that the conditions just described may have 
existed throughout a considerable part of the Tertiary 
Epoch, and that at times during this period Greenland 
may have been connected with America, thus uniting 
the two continents; these were also connected wa 
Asia, and there is good evidence of at least one 
remote and one comparatively recent union of Asia 
and North America over Bering’s Straits. Thus the 
general similarity of the freshwater fishes of the 
Palearctic and Nearctic regions is not to be wondered 
at. 

During the greater part of this time the climate 
was warmer than it is at the present day, but then 
came the Glacial Epoch. It would be out of place 
here to enter into the causes of this climatic change, 
but it seems clear that at a comparatively recent date 
the whole of Northern Europe, including our islands 
except the south of England, became covered with 
ice; then a submergence of the land perhaps brought 
the sea right to the edge of the ice-sheets, so that any 
true freshwater fishes which may have been in our 
rivers would have perished. At the end of this cold 
period, a gradual elevation of the land took place, 
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Fic, 26.—Restoration of Pleistocene Geography of the British Isles, 
showing the Coast-line coincident with the contour of So fathoms 


(after Jukes- Browne). 
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culminating in the union of our islands with each 
other and with the Continent, and then a subsidence 
followed which gave to our islands approximately 
their present outline. 

Speculations as to the exact time occupied by 
these changes are futile, but it is probable that the 
whole duration of the Tertiary Period should be 
expressed in tens of millions of years and that of 
the Glacial Epoch in tens, or at most hundreds, of 
thousands. Possibly about 100,000 years may have 
elapsed since the end of the Glacial Epoch, and our 
final separation from the Continent was of still more 
recent date. 

As soon as the ice-sheet had begun to disappear 
Char must have commenced running up into the 
lakes which were formed, and as the elevation of 
the land proceeded new lakes appeared and in turn 
became inhabited by Char. All this time the climate 
was gradually getting warmer, and the southern limit 
of anadromous Char was receding northward; then 
the Sea-trout reached our islands, and these in turn 
began to form fluviatile colonies in our lakes and 
rivers. 

At the present day the southern limit of anadromous 
Char, namely, Iceland and the northern coasts of 
Europe, nearly coincides with the northern limit of 
anadromous Trout. Thus we can understand why 
some of our lakes contain Char, but no Trout. 
Troutless lakes are fairly plentiful in the Highlands of 
Scotland, although their number has greatly decreased 2 
in recent years through stocking with Trout. In | 
Ireland, Lough Gortyglass in Clare is an example of a 
lake which contains Char, but had no Trout until they 
were introduced about thirty years ago by Messrs, W. — 
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and F. B. Henn. The latter gentleman tells me that 
there is a fall almost immediately below the lake in 
the stream which flows out of it and enters the estuary 
of the Shannon, and that this fall is too steep for 
Trout to ascend, although they are plentiful enough 
below it. It seems probable that Char entered Lough 
Gortyglass at a time when arctic conditions were 
prevalent and the lake was almost on the sea-level; 
the subsequent elevation which brought lakes such 
as Corrib and Currane into existence may have 
formed the falls which barred the entrance of Trout 
to Lough Gortyglass when the commencement of the 
amelioration of the arctic climate brought Sea-trout 
to the shores of Clare. The lake is now situated at 
an altitude of from 200 to 250 feet above the level of 
the sea, a less elevation than one would anticipate for 
a troutless lake so far south, if movements of elevation 
and subsidence had been nearly uniform over the 
British Isles since the Glacial Epoch began to pass 
away. Indeed, the absence of Trout from Gortyglass, 
as well as the presence of Char in lakes scarcely 
above the sea-level in Galway and Kerry, leads me 
to believe that the subsidence that succeeded the 
elevation that joined Britain to Ireland and to the 
Continent has been greater in the south and west of 
Ireland than in any other part of the British Isles. 
The Whitefish probably established themselves at 
about the same time as the Char, before the arctic 
conditions had passed away. 

When the elevation had reached its maximum and 
our islands once more formed part of the Continent, 
the coast-line may have approximated to the 100- 
fathom contour. Our eastern rivers were tributaries 
of the Rhine, which flowed northward along what is 


276 BRITISH FRESHWATER FISHES 


now the bed of the North Sea ; we may suppose that 
they received from the Rhine all the fishes which then 
inhabited it and which were able to ascend them; 
but that the rivers of Eastern England should have 
received so many fishes and those of Scotland so few 
is not a little curious. Of course, in those days the 
rivers of Scotland had not cut their way down to their 
present level and were more rapid, but this must also 
have applied more or less to those of Yorkshire, and 
one cannot help feeling that if sluggish fish like Bream 
and Rudd were able to establish themselves in the 
latter, the lively and active Dace ought to have got 
into the former. I rather incline to the theory that for 
this last brief union with the Continent the 40-fathom 
rather than the 100-fathom line may represent the 
coast in the North Sea area, and this seems to me in 
harmony with the geological evidence that elevation 
and gain of land has proceeded in the north of Britain 
since it became an island. 

In the south-west the 100-fathom line may well 
represent the former coast-line, and there can be-little 
doubt that our southern rivers received fishes from 
the northern rivers of France wa the “ English 
Channel River.’ This fish-fauna was evidently a 
poorer one than that of the Rhine, but probably 
most of the true freshwater fishes of the Stour 
and Avon came to them from this source, and the 
comparative poverty of the fish-fauna of Devon 
and Cornwall is due to the unsuitability of their 
small and rapid streams for most of the species, 
although here, in contrast to Scotland, the Dace is 
indigenous. 

A glance at the map will show that Ireland 
probably got its fishes vza the Irish Channel River 
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from the Severn, or other Western rivers, or it may 
have obtained part of its fauna by a temporary 
confluence of the rivers of the Irish and English 
Channels. It may here be remarked that the sub- 
merged river-beds do not necessarily represent the 
courses of the rivers during the short period of our 
last union with the Continent. 

If the routes by which freshwater fishes reached 
our islands have been indicated, their - further 
distribution has been accomplished chiefly by those 
geological changes which lead to the capture of the 
tributaries of one river by another, or by the agency 
of man, who at one time greatly appreciated many 
of the species as food, and has indeed spread the 
Carp, a native of Eastern Asia, over the greater part 
of our islands, and must be held in some degree 
responsible for the present range of the Tench, Pike, 
and Perch. The Minnow and Loach, probably the 
only really indigenous freshwater fishes in Scotland 
north of Loch Lomond and the Firth of Forth, are 
small species which thrive in little brooks, and are 
therefore the more likely to spread rapidly, being 
transferred from one system to another by slight 
changes in the head-waters which would not 
affect the inhabitants of the lower parts of the 
rivers. 


Lest it be thought I am too ready to assume 
such changes, I may say that geologists seem to 
regard it as established that the Severn System has 
enormously aggrandized itself by the capture of 
tributaries of the Thames, Trent, and other rivers, 
and it is quite probable that the Irish Channel 
River got its fishes by the cutting back of one or 
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more of its English tributaries, thus capturing from 
the Rhine System. 


Water-spouts, transference of spawn by birds, 
and other accidental methods have never, in my 
opinion, succeeded in establishing a species in a river 
system from which it was previously absent. 
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APPENDIX 


Paik GREAT PIKE OF WHITTLESEA 
MERE 


HE above is the title of a chromolithograph 
which was published by Messrs, Hanhart, and 
which has been sent to me by Mr. R. B. Marston, 
Editor of the Fzshing Gazette, who received it from a 
correspondent a few years ago. The picture bears 
the inscription, “Caught in Whittlesea Mere, Weight 
52 Pounds. I. M.” A scale is annexed, from which 
it appears that the total length of the fish, from the 
end of the snout to the fork of the caudal fin, is 52 
inches, 13 of which are occupied by the head. 

This very large Pike was taken when Whittlesea 
Mere was drained in 1851; the figure on the opposite 
page is copied from the picture above-mentioned, 
and will give some idea of its proportions. The 
weight stated, 52 lbs., is certainly not excessive if the 
fish is drawn. correctly to scale, for a Pike of this 
length, in good condition, might well weigh 60 lbs. 
or more; but this fish has rather the appearance of 
one out of condition, or which had seen its best days 
and was getting lanky and large-headed. 

This may be regarded as the record English Pike, 
and it is interesting to note that although Whittlesea 
Mere is in Cambridgeshire it is on the borders of 
Lincolnshire, and that Walton wrote that, in England, 


Lincolnshire boasted to have the biggest Pikes. 
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Abdominales, 22 
Abramis brama, 204 
Acerina cernua, 227 
Acipenser maculosus, 18 
sturio, 17 
Acipenserid@, 15, 16 
aculeatus, Gastrosteus, 240 
Aele-puta, 221 
Alburnus luctdus, 210 
albus, Salmo, 55, 58 
Alevins, 33, 40 
algerzensts, Gastrosteus, 245 
Alosa, 131 
alosa, Clupea, 131 
alttor, Coregonus, 119, 262 
Ammocates branchialts, 4, '7, 13 
Anacanthini, 218 
Anguilla anguzlla, 153 
chrysypa, 153 
latirostris, 155 
vulgaris, 153 
Anguillide, 23, 152 
aphya, Phoxinus, 188 
A fodes, 23, 152 
Argentinide, 22, 128 
Atherinide, 232 
auratus, Carasstus, 177 
Mugil, 233 
Azurine, 201 


Bacillus salmonts pestis, 49 

SAErs, 227; 231 

Baggot, 32 

barbatula, Nemachilus, 214 

Barbel, 169, 178, 267 

Barbellus, 180 

Barbote, 221 

Barbus barbus, 178 
vulgares, 178 

Barracudas, 232 





Batse,227,°221 
Bass, 24, 227, 229, 259 

Black, 231 
bjoernka, Blicca, 202, 209 
Black-fish, 30, 42, 138 
Black-tail, 61 
Bleak, 171, 210, 268 
Llicca bjoernka, 202, 209 
Blind Lamprey, 3, 7 
Bourbotte, 221 
brachycentrus, Gastrosteus, 244 
brachypoma, Salmo, 55 
brama, Abramts, 204 
branchialis, Ammocetes 4, 7, 13 
Bream, 171, 204, 268, 276 

Carp, 204 

Common, 204 

Silver, 202 

White, 170, 202, 209, 268 
Bream-flat, 204, 206 
Breme, 206 
brevtrostris, Leptocephalus, 160 
Brook Lamprey, 3, 12 
Bull-head, 236, 237, 269 
Bull-trout, 61 
Burbot, 218, 269 


cambricus, Salmo, 55, 57 

capito, Mugil, 234 

Carassius auratus, 177 
carasstus, 176 
vulgaris, 176 

Carp, 169, 171 
family, 166, 167, 265 
Common, I71 
Crucian, 169, 176, 267 
Prussian, 176 

Carpe, 176 

carpio, Cyprinus, 171 

Cat-fishes, 166 
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Centrarchide, 231 
cephalus, Leuctscus, 191 
cernua, Acerina, 227 


Cerpyn, 176 


Char, 25, 26, 73, 260, 261, 263, | 
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Ben Hope, 75, 78, 99, 100, | 
262 


Blunt-snouted, 109, 262 
Buttermere, 85, 86, 261 
Cole’s, 102, 262 
Coniston, 77, 85, 87, 89, 261 
Crummock, 85, 87, 261 
Ennerdale, 85, 89, 261 
Goat’s Water, 85, 89, 261 
Gray’s, 103, 262 
Haweswater, 80, 92, 106, 261 
Large-mouthed, 99, 262 
Loch Baden, 78, 92 a 
Borollan, 75, 77, 92 
Bruiach, 77, 92 
Builg, 75, 77, 92 
Calder, 75, 92 
Corr, 97 
Doon, 77, 80, 90, 92 
Dungeon, 75, 90, 9I 
Ericht, 75, 80 
Fada, 75, 78, 92 
Girlsta, 78, 101, 262 
Grannoch, 77, 81, 90, 9I, 


105 
Hellyal, 78, 81, 101, 262 
Killin,” 77; '<79,.. $6; Oi, 96; 
262 
Leven, 81, 96 
Loyal, 78, 79, 92 
Morar, 75 
Morie, 92 
Rannoch, 75, 77, 94, 261 
Roy, 75, 98, 262 
Scourie, 75, 78, 100, 262 
Stack, 78, 100 
Lonsdale’s, 92, 261 
Lough Acoose, 109, 262 
Belvidere, 107 
Conn, 102, 262 
Coomasaharn, 79, 108, 262 
Corrib, 75, 102, 262 
Currane, 102, 262 
Dan, 109, 262 
Derg, 102, 262 
Drumlane, 108 
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Char, Lough Eaghish, 107 
Eask, 78, 102, 262 
Ennel, 107 
Finn, 106, 262 
Gortyglass, 81, 102, 262 
Killarney, 109, 262 
Luggala, 78, 109, 262 
Mask, 75, 78, 102, 262 
Melvin, 78, 79, 103, 262 
Neagh, 75, 81, 110 
Owel, 79, 106, 262 

Loughnabrach, 108 
Lowes Water, 85, 261 
Malloch’s, 100, 262 
Orkney, 78, 81, 100, 262 
Scharff’s, 106, 262 
Shetland, 78, 1o1, 262 
Struan, 94, 109, 261 
Trevelyan’s, 106, 262 
Ullswater, 81, 92 
Wast Water, 85, 261 
Welsh,. 77, ‘93, 26% 
Willughby’s, 85, 261 
Windermere, 75,76, 77s 9a 
80, 81, 85, 261 

Chavender, 194 

chelo, Mugil, 233 

Chevaine, 194 

Chevin, 194 

Chondrostez, 15, 21 

Chrysypa, Anguilla, 153 

Chub, 170, 191, 268 


Clupea alosa, 131 


Jinta, 134 

lacustris, 136 

nilotica, 135 
Clupetde, 23, 131 
clupeotdes, Coregonus, 121, 263 
Cobttide, 23, 166, 213, 265 
Cobitzs tenta, 216 
Cod family, 218 


ceruleus, Leuciscus, 201 


| coltz, Salvelinus, 76, 84, 102, 262 
| Collach, 155 


Comephorus, 236 

Conger, 159 

Coregonus, 25, 112, 261 
altior, 119, 262 
clupeoides, 121, 263 
elegans, 120, 263 
gracilior, 116, 262 
muksun, 124 
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Coregonus oxyrhynchus, 125 
pennanti2?, 124, 263 
pollan, 118, 120, 262 
stigmaticus, 123, 263 
vandestus, 113, 117, 262 
wartlimannt, 124, 263 

Cottide, 236 

Cottus gobto, 237 

Crossopterygians, 15 

Cyclopteride, 236 

Cyclostomata, 1 

Cyprianus, 176 

Cyprinide, 23, 166, 167, 265 

Cyprinoids, 166 

Cyprinus carpio, 171 


Dace, 170, 194, 268, 276 
Dactylopteride, 236 
Darse, 195 

Dart, 195 

Darters, 222 

Dipnoans, 15 

Droppers, 28, 41 


Eel, 153, 259 
family, 152 
American, 153 
Broad-nosed, 155 
Bulldog-headed, 155 
Electric, 166 
Frog-mouthed, 155 
Glut-, 155 
Gorb-, 155 
Hunter, 155 
Sharp-nosed, 157 
Silver, 154, 157, 163 
Stone-, 12 
Yellow, 154, 156 
Eel-pout, 221 
elegans, Coregonus, 120, 263 
Elver, 161 
Liperlan, 131 
eperlanus, Osmerus, 128 
ertox, Salmo, 55 
erumet, Psettodes, 253 
erythrophthalmus, Scardinius, 199 
Esocida, 23, 138, 265, 266 
Esox luctus, 138 
estuartus, Salmo, 55 
Esturgeon, 20 


fario, Salmo, 55 
21 
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ferox, Salmo, 55, 63, 67 
Saprolegnia, 49 
fimbriatus, Salvelinus, $5,108, 262 
finta, Clupea, 134 
Flat-fishes, 252 
flesus, Pleuronectes, 254 
Flounder, 252, 254, 259 
Fluke, 254 
fluviatilis, Gobio, 180 
Lampetra, 3,9 
Perca, 222 
fontinalis, Salvelinus, 110 
fosstlis, Misgurnus, 214 
Fungus, Sa/mon, 49 


Gadda, 151 

Gadide, 218 

gallivensts, Salmo, 55 

Gastrosteide, 240 

Gastrosteus aculeatus, 240 
algeriensts, 245 
brachycentrus, 244 
oymnurus, 242, 243, 244 
hologymnus, 244 
semzarmatus, 242, 243, 244 
trachurus, 242, 243, 244 


| Gedd, 151 


Gillaroo, 55, 66 

gobio, Cottus, 237 

Gobio fluviatilis, 180 
gobto, 180 

Gold-fish, 169, 177 

Goujon, 183 

gracilior, Coregonus, 116, 262 

eractllimus, Salvelinus, 84, 101, 

262 

Graining, 195 

Gralax, 42 

Graveling, 41, 42 

grayt, Salvelinus, 85, 103, 262 

Grayling, 25, 26, 125, 267 

Grey Mullets, 232, 259 

Grey Mullet, Golden, 233 
Thick-lipped, 233 
Thin-lipped, 234 

Grey-trout, 61 

Grilse, 36, 41, 42, 43 

Gudgeon, 169, 180, 267 

Gurnard, 236 

Gwyniad, 113, 124, 263 

gymnurus, Gastrosteus, 242, 243, 

244 
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Haddy, 96, 262 
Hag-fishes, I 
Haplomi, 23, 138 
Herling, 61 
Herring family, 131 
Freshwater, 103, 105, 121, 122 
Heterosomata, 252 
hologymnus, Gastrosteus, 244 
Houting, 113, 125 
Huchen, III 
Hucho hucho, 11 
Hybrid, Bleak x Chub, 211, 212 
Bleak x Dace, 211 
Bleak x Roach, 211 
Bleak x Rudd, 211 
Bleak x White Bream, 211 
Bream x Roach, 206 
Bream x Rudd, 208 
Carp x Crucian, 176 
Perch x Ruffe, 229 | 
Roach x Rudd, 201 
Salmon x Trout, 33 
White Bream x Roach, 207 
White Bream x Rudd, 210 


enframundus, Salvelinus, 84, 100, 
262 

evideus, Saliio, 72 

Lsospondyli, 22 


Jack, 151 
Jack-sharp, 240 


Karausche, 177 

Karpf, 176 

Kelt, 31, 42 

killinensis, Salvelinus, 83, 
262 





96, 


labrax, Morone, 229 
lacustris, Clupea, 136 
levis, Pygosteus, 250 
Lampern, 3, 9 
Lampetra, 9 
fluviatiles, 3,9 
planert, 3, 12 
Lampreda, 9 
Lampreys, I 
Lamprey, Blind, 3, 7 
Brook, 3, 12 
Mud, 3, 7 
Planer’s, 3, 12, 266, 267 
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Lamprey, River, 3, 9, 260 
Sea, 3, 4, 259 

lancastriensis, Letctscus, 195 

latirostris, Anguilla, 155 

Lepeophthetrus salmonts, 47 

Leptocephalids, 159 

Leptocephalus brevirostris, 160 
morresstt, 159 


| Lernaopoda salmonea, 49 


Leuciscus cephalus, 191 
ceruleus, 201 
lancastriensts, 195 
leuciscus, 194 


| levenensts, Salmo, 55 


Lice, Salmon, 47 
Loaches, 166, 213, 265 
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AIMS AND IDEALS IN ARI. Eight 
Lectures delivered to the Students of the 
Royal Academy of Arts. Illustrated. Second 
Edition. Large Post 8vo. 5s. net. 


Clutton-Brock (A.) SHELLEY: THE 
MAN AND THE POET. _Iilustrated. 
Demy 8vo. 75. 6d. net. 


Cobb (W. F.), M.A. THE BOOK OF 
PSALMS: with an Introduction and Notes. 
Demy 8vo. tos. 6d. net. 


Cockshott ( Winifred), St. Hilda’s Hall, 
Oxford. THE PILGRIM FATHERS, 
‘THEIR CHURCH AND CoLony. Illustrated. 
Demy 8vo. 758. 6d. net. 


Collingwood we G.), M.A. THE LIFE 
F JOHN SKIN. With Portrait. 
Si siceh dition 7 8v0. 28. 6d. net. 


Colvill (Helen H.). ST. TERESA OF 
SPAIN. Illustrated. Second Edition. 
Deny 8vo. 7s. 6d. net. 


*Condamine (Robert de la). 
UPPER GARDEN. Feap. 8vo0. 55. net. 


Conrad > cdeseph), THE MIRROR OF 
THE Memories and Impressions. 
Third Bastion. Cr, Sve. 65. 


THE 


Coolidge (W. A. B.), M.A. THE ALPS 
Illustrated. Demy 8vo. 7s. 6d. net. 


Cooper (C, S.),F.R.H.S. See Westell (W.P.) 


Coulton (G. G.). CHAUCER AND HIS 
ENGLAND. Illustrated. Second Edttion. 
Demy 8vo. 10s. 6d. net. 


Cowper (William). THE POEMS. 
Edited with an Introduction and Notes by 
J. C. Bamry, M.A. Illustrated. Demy 
8vo. tos. 6d. net. 


Crane (Walter), R.W.S. AN ARTIST’S 
REMINISCENCES. Illustrated. Second 


E-dition. Demy 8vo. 18s. net. 
INDIA IMPRESSIONS. Illustrated. 
Second Edition. Demy 8vo. 7s. 6d. net. 


Crispe (T, E.). REMINISCENCES OF A 
K.C. With 2 Portraits. Second Edition. 
Deny 8vo. 10s. 6a. net. 


Crowley (Ralph H.). 
OF SCHOOL LIFE, 
8v0. 35. 6d. net. 


Dante (Alighieri). LA COMMEDIA DI 
DANTE. The Italian Text edited by 
Pacet ToynseEsg, M.A., D.Litt. Cr. 8vo. 6s, 


Davey (Richard). THE PAGEANT OF 
LONDON. Illustrated. Jz Two Volunies. 
Demy 8vo. 15s. net. 


Davis (H. W. C.), M.A., Fellow and Tutor 
of Balliol College. ENGLAND UNDER 
THE NORMANS AND ANGEVINS: 

Ios, 6d. 


THE HYGIENE 
Illustrated. Cyr. 


1066-1272. 
mel. 


Deans (R. meee THE TRIALS OF 
FIVE QUEENS: KaruarINE OF ARAGON, 
ANNE BoLEeyn, Mary QUEEN oF Scors, 
MarIgE ANTOINETTE and CAROLINE oF 
Brunswick. Illustrated. Second Edition. 


Illustrated. Demy 8vo. 


Deny 8vo. tos. 6d. net. 
Dearmer (Mabel). A CHILD'S LIFE 
OF CHRIST. Illustrated. Large Cr. 
8vo. Os. 


D’Este (Margaret). IN THE CANARIES 
WITH A CAMERA. Illustrated. Cr. 8vo. 
7s. 6d. net. 


Dickinson (G. L.), M.A., Fellow of King’s 
College, Cambridge. THE GREEK 
VIEW OF LIFE. Seventh and Revised 
Edition. Crown 8vo. 2s. 6d. net. 


Ditechfield (P. H.), M.A., F.S.A. THE 
PARISH CLERK. Illustrated. Third 
Edition. Demy 8vo. 7s. 6d. net. 

THE OLD-TIME PARSON. Illustrated. 
Second Edition. Demy 8vo. 7s. 6d. net. 


Douglas (Hugh A.). VENICEON FOOT. 
With the Itinerary of the Grand Canal, 
Illustrated. Second Edition. Feap. 8vo, 
5s. net. 
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THE MAN IN THE 


Rains Ly genie 
PUL 2s. 6d. net. 


PIT. Cr. 8vo. 


Dowden (J.), D.D., Late Lord Bishop of 
Edinburgh, FURTHER STUDIES IN 
THE PRAYER BOOK, Cx». 8va. 6s. 


Driver (S. R.), D.D., D.C.L., Regius Pro- 
fessor of Hebrew in the University of 
Oxford. SERMONS ON SUBJECTS 
CONNECTED WITH THE “OLD 
TESTAMENT. C>. 8vo. 6s. 


Duff (Nora). MATILDA OF TUSCANY. 
Illustrated. Demy 8ve. 105. 6d. net. 


Dumas (Alexandre). THE CRIMES OF 
THE BORGIAS AND OTHERS. With 
an Introduction by R. S. GarnerT. 
Illustrated. Cr. 8vo. 6s. 

THE CRIMES OF URBAIN GRAN. 
DIER AND OTHERS. Illustrated. C>». 
8vo. ‘6s. 

THE CRIMES OF THE MARQUISE 
DE BRINVILLIERS AND OTHERS. 
Illustrated. Cr. 8vo. 6s. 

THE CRIMES OF ALI PACHA AND 
OTHERS. Illustrated.” Cr. 8vo. 6s. 
MY MEMOIRS. Translated by E. M. 
Wat ter. With an Introduction by ANDREW 
Lanxc. With Frontispieces in Photogravure. 
In six Volumes. . Cr. 8vo. 6s. each volume. 
Vou. I. 1802-1821. Vor. IV. 1830-1831. 
Vov. II. 1822-1825. Vor. V. 1831-1832. 
Vot. III. 1826-1830. Vor. VI. 1832-1833. 
MY PETS. Newly translated by A. R. 
Attinson, M.A. Illustrated. Cr 8vo. 6s. 


Duncan (David), D.Sc., LL.D. THE LIFE 
AND  LEITERS OF HERBERT 
SPENCER, Illustrated. Demy 8vo. 155. 


Dunn-Pattison (R. P.). NAPOLEON'S 


MARSHALS. Illustrated. Demy 8vo. 
Second Edition. 128. 6d. ret. 

THE! -BLACK), PRINGE: Illustrated. 
Second Edition. Demy 8vo. 7s. 6d. net. 


Durham (The Earl of) A REPORT ON 
CANADA. With an Introductory Note. 
Demy 8vo. 4s. 6d. net. 


Dutt (W.A.). THE NORFOLK BROADS. 
Iliustrated. Second Edition. Cr. 8vo. 6s. 

WILD LIFE IN EAST ANGLIA. Iilus- 
trated. Second Edition. Demy 8vo. 75. 6d. 
net, 


Edmonds (Major J. E.), R.E.; 
Q.-M. G. See Wood (W. Birkbeck). 


rye A. 


THE LORE OF 
Illustrated. Cr 


Edwardes (Tickner). 
THE Mite ngpe BEE. 
8vo. 

LIFT- LUCK ON SOUTHERN ROADS. 
Illustrated. Cr. 8vo. 65. 


Egerton (H. E.), M.A. A HISTORY OF 
BRITISH COLONIAL POLICY. Third 
Edition. Demy 8vo. 7s. 6d. net. 


Everett-Green (Mary Anne). ELIZA- 
BETH; ELECTRESS PALATINE AND 
QUEEN OF BOHEMIA. Revised by 
her Niece S. C. Lomas. With a Prefatory 
Note by A. W. Warp, Litt.D. Demy 8vo. 
10s. 6a. net. 


Fairbrother (W. H. M.A. THE PHILO- 
SOPHY, OF T. H. GREEN. Second 
Edition. Cr. 8vo, 35. 6d. 


Fea Ale. THE FLIGHT OF (THE 
KING. Illustrated. New si Revised 
Edition. Denty 8vo. 758. 6d. 2 

SECRET CHAMBERS AND “HIDING: 
PLACES. Illustrated. Mew ae Revised 
Edition. Demy 8vo. 7s. 6d. n 

JAMES II. AND HIS WIVES. <ieiated. 
Deny 8vo. 0s. 6a. net. 


Fell (E. F. B.). THE FOUNDATIONS 
OF LIBERTY. Cz. 8vo. 5s. net. 


Firth (C. H), M.A., Regius Professor of 
Modern History at Oxford. .CROM- 
WELL’S ARMY: A History of the English 
Soldier during the Civil Wars, the Common- 
wealth, and the Protectorate. Cr. 8vo. 6s. 


FitzGerald (Edward). THE RUBAIYAT 
OF OMAR KHAYYAM. Printed from 
the Fifth and last Edition. With a Com- 
mentary by Mrs. SterHEN Batson, and a 
Biography of Omar by E. D. Ross. Cr 
evo. 65. 


*Fletcher (B. F. and 
ENGLISH HOME. Illustrated. 
Edition. Demy 8vo. 128. 6d. nete 


Fletcher (J. S.). A BOOK OF YORK: 
SHIRE, Illustrated. Demy 8vo. 75. 6d. 
net. 


Flux (A. W.), M.A., William Dow Professor 
of Political Economy i in M‘Gill University, 
Montreal. ECONOMIC PRINCIPLES, 
Demy 8vo. 7s. 6d. net. 


Foot (Constance M.). INSECT WON- 
DERLAND. Illustrated. Second Edition. 
Cr. 8vo. 3s. 6d. net. 


Forel (A.)§ THE SENSES OF INSECTS. 
‘Translated by MacLreop YearsLey. Illus- 
trated. Demy 8vo. tos. 6d. net. 


Fouqué (La Motte). SINTRAM AND 
HIS COMPANIONS. Translated by A. 
C. FARQUHARSON. Illustrated. Devzy 8vo, 
7s. 6a. net. Half White Vellum, tos. 6d. 
net. 


Fraser Ads ares 
ON EEL. 
panes on 8vo. 65. 


THE 
Second 


H. P.). 


ROUND THE WORLD 
Illustrated, ith 
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Galton (Sir Francis), F.R.S.; D.C.L., 

Oxf.; Hon. Sc.D., Camb.; Hon. Fellow 
Trinity College, Cambridge. MEMORIES 
OF MY LIFE. Illustrated. Third Edition. 


Demy 8vo. 0s. 6d. net. 


Garnet (Lucy M. J.) THE TURKISH 
PEOPLE; Tueir SociAt Lire, RELIGIOUS 
BELIEFS AND INSTITUTIONS, AND DOMESTIC 
Lirg. Illustrated. Demy 8vo. 10s. 6d. 
net, 


Gibbins (H. de B.), Litt.D., M.A. IN- 
DUSTRY IN ENGLAND: HISTORI- 
CAL OUTLINES. With 5 Maps. Fifth 
Edition. Demy 8vo. os. 6d. 

THE INDUSTRIAL HISTORY OF 
ENGLAND. Sate Stxrteenth 
Edition. Cr, 8v0. 38. 

ENGLISH SOCIAL REFORMERS. 
Second Edition. Cr. 8vo. 2s. 6d. 

See also Hadfield, R.A. 


oe (Edward). MEMOIRS OF THE 
FE OF EDWARD GIBBON. Edited 
i G. BirxsBeck Hitt, LL.D. Cr. 8vo. 6s. 
‘THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. Edited, with Notes, 
Appendices, and Maps, by if B. Bury, 
M.A., Litt.D., Regius Professor of Modern 
History at Cambridge. Illustrated. J 
Seven Volumes. Demy 8vo. Gilt Top. 
Each tos. 6d. net. 


ae (Philip.). THE ROMANCE OF 
GEORGE VILLIERS: FIRST DUKE 
OF BUCKINGHAM, AND SOME MEN 
AND WOMEN OF THE STUART 
COURT. Illustrated. Second Edition. 
Demy 8vo. 15s. net. 


Gloag (M. a ) and val (Kate M.). A 
BOOK OF ENGLISH GARDENS. 
Illustrated. Demzy 8vo. 10s. 6d. net. 


Glover (T. R.), M.A., Fellow and Classical 
Lecturer of St. John’: s College, Cambridge. 
THE CONFLICT OF RELIGIONS IN 
THE FARLY ROMAN’ EMPIRE. 
Fourth Edition. Demy 8vo. 7s. 6d. net. 


Godfrey (Elizabeth). A BOOK OF RE- 
MEMBRANCE. Being Lyrical Selections 
for every day in the Year. Arranged by 
E. eery: Second Edition. Fcap. 8vo. 
2s. 6a. 2€ 

ENGLISH CHILDREN IN THE OLDEN 
TIME. Illustrated. Second Edition. Demy 
8vo. 7s. 6a. net. 


Godley (A. D.), M.A., Fellow of Magdalen 
College, Oxford. OXFORD IN ‘THE 
EIGHTEENTH CENTURY. Illustrated. 
Second Edition. Demy 8vo. 7s. 6d. net. 

LYRA cna eae Fourth Edition. Fcap. 
Suva. 

VERSES ‘TO ORDER. Second Edition. 
Ficap. 8vo. 25. 6d. 

SECOND STRINGS. Fcap. 8vo. 2s. 6d. 


Goll (August). CRIMINAL TYPES IN 
SHAKESPEARE. Authorised Transla- 
tion from the Danish by Mrs. CHARLES 
WEEKES. Cr. 8vo. 55. net. 


Gordon (Lina Duff) (Mrs. Aubrey Water- 
field) HOME LIFE IN ITALY: Lerrers 
FROM THE APENNINES. Illustrated. Second 
Edition. Demy 8vo. 10s. 6d. net. 


Gostling (Frances M.). THE BRETONS 
AT HOME. Illustrated. Second Edition. 
Deny 8vo. 10s, 6d. net. 


Graham (Harry). A GROUP OF SCOT- 
TISH WOMEN. | Illustrated. Second 
Ldition. Demy 8vo. tos. 6d. net, 


THE WIND IN 
Illustrated. Fifth 


Grahame (Kenneth). 
THE WILLOWS. 
Edition. Cr. 8vo. 6s. 


ae (Stephen), M.P. A HOLIDAY 
IN CONNEMARA. Illustrated. Demy 
8vo. 108 6d. net. 


Hall (Cyril) THE YOUNG CARPEN- 
TER. Illustrated. C7. 8vo. 55. 


Hall (Hammond). THE YOUNG EN- 

GINEER: or MopERN ENGINES AND THEIR 

once Illustrated. Second Edition. 
Cr. 8vo. 58. 


Hall (Mary). A WOMAN’S TREK FROM 
THE CAPE. LO CATR'O.” illustrated: 
Second Edition. Demy 8vo. 16s. net. 


Hannay (D.). A SHORT HISTORY OF 
THE ROYAL NAVY. Vol. 1., 1217-1688. 
Vol. Il., 1689-1815. Demy 8vo. Each 
7s. 6a. net. 


Hannay (James 0O.), M.A. THE SPIRIT 
AND ORIGIN OF CHRISTIAN 
MONASTICISM. C». 8vo. 6s. 

THE WISDOM OF THE DESERT. JScaf. 
8vo. 35. 6d. net. 


Harper Coen G.). THE AUTOCAR 
ROAD-BOOK. Four Volumes with Maps. 
Cr. 8vo. Each 7s. 6d. net. 

Vol. I.—Soutu oF THE THAMES. 
Vol. IIL—NortrH anp SoutrH WALES 
AND West MIDLANDs. 


Headley (F. W.). DARWINISM AND . 
MODERN SOCIALISM. Second Edition. 
Cr. 8vo. 55. 2et. 


(B. W.), Fellow of Exeter, 
College, Oxford. THE LIFE AND 
PRINCIPATE OF THE EMPEROR 
NERO. Illustrated. New and cheaper 
issue. Demy 8v0. 7s. 6d. net. 


Henderson 


Henderson (M, SA EE GEORGE 
MEREDITH; NOVELIST, POET, 
REFORMER, Illustrated. Second Edition. 
Cr. 8va. 65. 
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Henderson (T. F.) and Watt (Francis). 
SCOTLAND OF TO-DAY. | Illustrated. 
Second Edition. Cr. 8vo. 68. 


port! (W. E.).. ENGLISH LYRICS. 
CHAUCER TO POE, 1340-1849. Second 
Edition. Cr. 8zvo. 25. 6d. net. 


Heywood (W.). 
RUGIA. Illustrated. Dezny 8vo. 
che 


A HISTORY OF PE. 
125. 6d. 


Hill (George Francis). ONE HUNDRED 
MASTERPIECES OF SCULPTURE. 
Illustrated. Demy 8vo. tos. 6d. net. 


Hind (C. Lewis)} DAYS IN CORNWALL. 
Illustrated. Second Edition. Cr. 8vo. 6s. 


Hobhouse (L. 2 ). late Fellow of C.C.C., 
Oxford. THEORY OF KNOW- 
LEDGE. jae 8vo. 10s. 6d. net. 


Hodgetts (E. A. Brayley). THE COURT 
OF RUSSIA IN THE NINETEENTH 
CENTURY. Illustrated. Two volumes. 
Demy 8vo. 2458. net. 


Hodasen, (Mrs. W.). HOW TO IDENTIFY 
OLD CHINESE PORCELAIN, Iilus- 
trated. Second Edition. Post 8vo. 6s. 


Holdich (Sir T. H.), K.C.I.E., C.B., F.S.A. 
THE INDIAN BORDERLAND, 1880- 


1900. Illustrated. Second Edition. Demy 
8vo. 105. 6d. net. 
eign. (W.S.),D.C.L. A HISTORY 


OF ENGLISH LAW. In Four Volumes. 
Vols. I., [1., IIT. Demy 8vo. Each tos. 6d. 
nel. 


Holland (Clive) TYROL AND ITS 
PEOPLE. Illustrated. Demy 8vo. 10s. 6d. 
net. 


Horsburgh (E. L. S.), M.A. LORENZO 
THE MAGNIFICENT: anp FLORENCE 
IN HER GOLDEN AGE. Illustrated. Second 
Edition. Demy 8vo. 155. net. 

WATERLOO; with Plans. Second Edition. 
Cr. 8v0. 55. 


Hosie (Alexander). MANCHURIA. Iilus- 
trated. Second Edition. Demy 8vo. 7s. 6d. 
net, 


Hulton (Samuel F.). THE CLERK OF 


OXFORD IN FICTION. | Illustrated. 
Demy 8vo. os. 6d. net. 
*Humphreys (John  H.). PROPOR- 


TIONAL REPRESENTATION. C>. 8vo. 
38- 6d. net. 


Hutchinson (Horace G.), THE NEW 
FOREST. Illustrated. Fourth Edition. 
Cr. 8v0. 4s. 


Hutton (Edward). THE CITIES OF 
UMBRIA. Illustrated. Fourth Edition, 
Cr. 8vo. 68. 

THE CITIES OF SPAIN. Illustrated, 
Third Edition. Cr. 8vo. 6s: 

FLORENCE AND THE CITIES OF 
NORTHERN TUSCANY, WITH 
GENOA. Illustrated. Second Edition, 
Crown 8vo. 6s. 

ENGLISH LOVE POEMS. Edited with 
an Introduction. Fag. 8vo. 35. 6d. net. 
COUNTRY WALKS ABOUT FLORENCE, 

Illustrated. Fcafp. 8vo. 55. net. 

IN UNKNOWN TUSCANY With an 
Appendix by Witt1am HeEywoop. Iilus- 
trated. Second Edition. Demy 8vo. 7s, 6d. 
net. 

ROME. Illustrated. Second Edition. Cr. 
8v0. 65. 


Hyett (F. A.) FLORENCE: Her History 
AND ART TO THE FALL OF THE REPUBLIC, 
Demy 8vo. 7s. 6d. net. 


Ibsen (Henrik). 
Translated by WILLIAM WILSON, 
Edition. Cr. 8vo. 38. 6a. 


BRAND. A Drama. 
Fourth 


Inge (W. R.), M.A., Fellow and Tutor of 
Hertford College, Oxford. CHRISTIAN 
MYSTICISM. (The Bampton Lectures of 
1899.) Demy 8vo. 12s. 6d. net. 


Innes (A. D.), M.A. A HISTORY OF THE 
BRITISH IN INDIA. With Maps and 
Plans. Cr. 8vo. 6s. 

ENGLAND UNDER THE TUDORS. 
With Maps. Tird Edition. Demy 8vo. 
ros. 6d. net. 


Innes (Mary). SCHOOLS OF PAINT- 
ING. lilustrated. Cr. 8vo. 5s. net. 


James (Norman G. B.), THE CHARM 
OF SWITZERLAND. Cyr. 8vo. 5s. net. 


pe ae io ai ), MA Tee 

OF HE’ THIRTEEN 
COLONIES OF NORTH AMERICA, 
£497-1763+ Illustrated. Demty 8vo. 7s. 6d. 
net. 


Jenks (E.), M.A., B.C.L. AN OUTLINE 
OF ENGL ISH LOCAL GOVERNMENT. 
Second Edition. Revised by R. C. K. 
Ensor, M.A. Cr. 8vo. 2s. 6a. 


Jerningham (Charles Edward), THE 
MAXIMS OF MARMADUKE. Second 


Edition. Cr. 8vo. 55. 


Johnston (Sir H. H.), K.C.B. BRITISH 
CENTRAL AFRICA. Illustrated. -Third 
Edition. Cr. ato. 18s. net. 
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*THE NEGRO IN THE NEW WORLD. 
Illustrated. Demy 8vo. 16s. net. 


Jones (R. Crompton), M.A. POEMS OF 


THE INNER LIFE. Selected by R. C. 
Jones. Thirteenth Edition. Feap 8vo. 
2s. 6d. net. 

Julian (Lady) of Norwich. REVELA- 


TIONS OF DIVINE LOVE. Edited by 
Gu WaArRRACK. Fourth Edition. Cr. 


8vo. 35. 6d. 
*Xappa.’ LET YOUTH BUT KNOW: 
’ A Plea for Reason in Education. Second 
Edition. Cr. 8vo. 35. 6d. net. 
Keats (John). THE POEMS. Edited 


with Introduction and Notes by E. de 
SéirncourT, M.A. With a Frontispiece in 
Photogravure. Second Edition Revised. 
Demy 8vo. 78. 6a. net. 


Keble (John). THE CHRISTIAN YEAR. 
With an Introduction and Notes by W. 
Lock, D.D., Warden of Keble College. 
Illustrated. Third Edition. Feap. 8vo. 
3s. 6a.; padded morocco. 53s. 


Kempis (Thomas a). THE IMITATION 


OF CHRISL. With an Introductioa by 
Dean’ Farrar. Illustrated. Third 
Edition. cap. 8vo. 38. 6a., padded 


MLOrOccd, 5S. 
Also translated by C. Bicc, D.D. Cr 
Bvo. 35. 6d. 


Kerr A Avia agg 
AND THE WITS. 
8vo. ey 6d. net. 


Kips ayer’). BARRACK-ROOM 

LLADS. 96th Thousand.  Twenty- 
nehoh Edition. Cr. 8vo. 6s. Also Fcap. 
8vo, Leather. 5s. net. 

THE SEVEN SEAS. 837d Thousand. 
Seventeenth Edition. Cr. 8vo. 6s. Also 
Ficap. 8vo, Leather. 55. net. 

Thousand. 
Also Fcap. 


GEORGE SELWYN 
Illustrated. Demy 


THE FIVE NATIONS. 69th 
Seventh Edition. Cr.8vo. 6s. 
8v0, Leather. 55. net. 

DEPARTMENTAL DITTIES. MWineteenth 
Edition. Cr. 8vo, 6s. Also Fcap. 8vo, 
Leather. 5s. net. 


Knox ined F.), THE COURT OF 
A SAINT. Illustrated. Demy 8vo. 
tos. 6d. net. 


Lamb (Charles and Mary), THE WORKS. 
Edited by E. V. Lucas. Illustrated. Jz 
Seven Volumes. Demy 8vo. 7s. 6d. each. 


ee a (Stanley), A HISTORY OF 


THE MIDDLE AGES. 
Illustrated. Cr. 8vo. 6s. 
Lankester (Sir Ray), K.C.B., F.R.S. 


SCIENCE FROM AN EASY CHAIR. 
Illustrated. /i/th Edition. Cr. 8vo. 65. 


Leach eneyl THE SPIRIT OF THE 
LINKS. C». 8vo. 6s. 


Le Braz (Anatole) THE LAND OF 
PARDONS. Translated by Frances M. 


GostiinGc. Illustrated. Third Edition, 
Cr. 8vo. 65. 
Lees (Frederick) A SUMMER IN 


TOURAINE. Illustrated. Second Edition. 
Demy 8vo. 10s. 6d. net. 


Lindsay (Lady Mabel). ANNIDOMINI: 
A GosreL Stupy. With Maps. TZwa 
Volumes. Super Royal 8vo. tos. net. 


Llewellyn (Owen) and Raven-Hill (L.). 
THE SOUTH-BOUND CAR. Illustrated. 
Cr. 8vo. 65. 


Lock (Walter), D.D., Warden of Keble 


College. ST. PAUL, THE MASTER- 
BUILDER. Third Edition. Cr. 8ve. 
s. 6d. 


35. 
THE BIBLE AND CHRISTIAN LIFE. 
Cr. Bvo. 65. 


Lodge (Sir Oliver), F.R.S. THE SUB- 
STANCE OF FAITH, ALLIED WITH 
SCIENCE: A Catechism for Parents and 
Teachers. Zenth Edition. Cr. 8vo. 25. net. 

MAN AND THE UNIVERSE: A Srupy 
OF THE INFLUENCE OF THE ADVANCE IN 
SCIENTIFIC KNOWLEDGE UPON OUR UNDER- 
STANDING OF CHRISTIANITY. Ninth 
Edition. Demy 8vo. 55. net. 

THE SURVIVAL OF MAN. A Srupy In 
UNRECOGNISED Human Facutty. fourth 
and Cheaper Edition. Denty 8vo. 5s. net. 


Lofthouse (W. F.), M.A. ETHICS AND 


ATONEMENT. With a_ Frontispiece. 
Demy 8vo. 55. net. 

Lorimer (George Horace). LETTERS 
FROM A SELF-MADE MERCHANT 
TO HIS SON. Illustrated. Liyhtcenth 
Edition. Cr. 8vo. 38. 6d. 

OLD GORGON GRAHAM. _Iilustrated. 


Cr. 8vo. 6s. 


Lorimer (Norma), BY THE WATERS 
OF EGYPT. Lllustrated. Dey 8vo. 16s. 
nel. 


Lucas 1B: V.). THE LIFE OF CHARLES 

LAMB. Illustrated. 7th and Revised 

Edition in One Volume. Demy 8vo. 7s. 
6a. net. 

A WANDERER IN HOLLAND. Illus- 
trated. Twelfth Edition. Cr. 8vo. 6s. 
A WANDERER IN LONDON. | Illus- 
trated. Tenth Edition. Cr. 8vo. 6s. 

A WANDERER IN PARIS. Illustrated. 

Sixth Edition. Cr. 8vo. 6s. 


Second Edition. 
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THE OPEN ROAD: A Little Book for 
Wayfarers. Seventeenth Edition. Fep. 
8vo. 5s.3 India Paper, 7s. 6d. 

THE FRIENDLY TOWN: a Little Book 
for the Urbane. Sixth Edition. Feap. 8vo. 
5s.; India Paper, 7s. 6d. 

FIRESIDE and "SUNSHINE, Stxth 
Edition. Feap. 8 

CHARACTER AND COMEDY. 
Edition. Frcap. 8vo. 5s. 

THE GENTLEST ART. A Choice of 
Letters by ry omen Hands. Sixth 
Edition. Feap 8vo. 

A SWAN AND HER ‘FRIENDS. Illus- 
trated. Demy 8vo. 12s. 6d. net. 

HER INFINITE VARIETY: A Feminine 
Portrait GALLERY. Jifth L£dition. 
Feap. 8vo. 55. 

LISTENER’S LURE: An OsLique Nar- 
RATION. Eighth Edition. Feap. 8vo. 55. 

GOOD COMPANY: A sient oF MEN. 
Second Edition. Fcap. 8vo. 

ONE DAY AND ANOTHER. Fourth 
Edition. Fcaf#. 8vo. 55. 
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Bristot. By Alfred Harvey, M.B. EpinspurGH. By M.G. Williamson, M.A. 
CANTERBURY. By J. C. Cox, LL.D., F.S.A. Lincotn. By E. Mansel Sympson, M.A. 
CHESTER. By B.C. A. Windle, D.Sc., F.R.S. | SHREWSBURY. By T. Auden, M.A., F.S.A. 
Dusuin. By S. A. O. Fitzpatrick. WEL Ls and GLAsTonBuRY. By T.S. Holmes, 


The Antiquary’s Books. 
General Editor, J. CHARLES COX, LL.D., F.S,A. 
75. 6a. net. 
With Numerous Illustrations. 


Demy 8vo. 


ARCHZOLOGY AND 
By R. Munro. 

BELLS OF ENGLAND, THE. 
Raven. Second Edttion. 

BRrAsSES OF ENGLAND, THE. 
W. Macklin. Second Edition. 

Cettic ART IN PAGAN AND CHRISTIAN 
Times. By J. Romilly Allen. 

Domespay Ixquest, THe. By Adolphus 
Ballard. 

EnouisH CHuRCcH Furniture. By J.C. Cox 
and A. Harvey. Second Edition. 

Ewcuisu Costume. From Prehistoric Times 
to the End of the Eighteenth Century. By 
George Clinch. 

IEncuisH Monastic Lirs. By the Right Rev. 
Abbot Gasquet. Hourth Edition. 

ENGLISH SEALS. By J. Harvey Bloom. 

Forx-LoreE As AN HISTORICAL SCIENCE. By 
Sir G. L. Gomme. 


Fats—E ANTIQUITIES. 
By Canon J. J. 
By Herbert 


GILDS AND COMPANIES OF LONDON, THE. 
By George Unwin. 

ManokR AND ManortiaL ReEcorps, 
By Nathaniel J. Hone. 

MepiavaL Hospirats or ENGLAND, THE. 
By Rotha Mary Clay. 

Otp SeErRvicE Books OF THE ENGLISH 
CuurcH. By Christopher Wordsworth, 
M.A., and Henry Littlehales. Second 
Edition. 

ParisH LirE IN MepIaVAL ENGLAND. By 
the Right Rev. Abbot Gasquet. Second 
Edition. 

*PARISH REGISTERS OF ENGLAND, Tue. By 
jee. Cox: 

REMAINS OF THE PREHISTORIC AGE IN 
ENGLAND. By B.C. A. Windle. Second 
Edition. 

Royat Forests oF ENGLAND, THE. By 
Je CG, Cox LL.D: 

SHRINES OF Britisu Saints. By J.C Wall. 


THE. 


The Arden Shakespeare. 


Demy 8vo. 


An edition of Shakespeare in single Plays. 


2s. 6d. net cach volume. 


Edited with a full Introduction, 


Textual Notes, and a Commentary at the foot of the page, 


Axv’s WELL THat Enns WELL. 
ANTONY AND CLEOPATRA. 
CYMBELINE. 

CoMEDY OF Errors, THE. 
Hamer. Second Edition. 
Jutius CAESAR. 

Kinc HeEnry v. 


KinGc Henry vi. PT. 1. 
Kinc Henry vi. Pr. 11. 
KinGc Henry vi. Pr. 11 


Kine Lear. 

KinG RICHARD III. 

LirE AND DEATH OF KING JoHN, THE, 
Love’s Lagsour’s Lost. 

MACBETH. 


MEASURE FOR MEASURE. 
MERCHANT OF VENICE, THE. 
Merry WIvEs oF WINpsor, THE. 
MipsuMMER NiGui’s Dream, A, 
OTHELLO. 

PERICLES. 

RoMEO AND JULIET. 

TAMING OF THE SHREW, THE. 
‘TEMPEST, THE. 

TIMON OF ATHENS. 

Titus ANDRONICUS. 

TROILUS AND CRESSIDA. 

Two GENTLEMEN OF VERONA, THE 
TWELFTH NIGHT, 
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Classics of Art. 


Edited by Dr. J. H. W. LAING. 
With numerous Illustrations, Wide Royal 8vo. Gilt top. 


Tue ART OF THE GREEKS. By H. B. Walters. | Micneranceto. By Gerald S. Davies. 
12s. 6d. met. 125. 6a, net. 


FLORENTINE Scutptors oF THE Renats- | Rupens. By Edward Dillon, M.A. 25s. net. 
sANcE. Wilhelm Bode, Ph.D. Translated | RapHart. By A. P. Oppé. res. 6d. net. 
by Jessie Haynes. 125. 6d. net. Titian. By Charles Ricketts. 125. 6d. met. 
*GEORGE ROMNEY. By Arthur B. Chamber- TuRNER’S SKETCHES AND DRAWINGS. By 


lain. 12s. 6a. net. A. J. Finperc. 12s. 6a. net. Second 
GHIRLANDAIO. Gerald S. Davies. Second Edition. 
Edition, 10s. 6d. VELAZQUEZ. By A. de Beruete. tos. 6d. net. 


The “Complete” Series. 
Fully Illustrated. Demy 8wvo. 


Tue Comprtete Coox. By Lilian Whitling. } THe Compretze Mororist. By Filson 


7s. 6d. net. Young. 12s. 6d. net. New Edition 
(Seventh). 
Tue CompLteTe Cricketer. By Albert E. | Tue Compete Movuntatnerr. By G. D. 
KNIGHT. 75. 6d, net. Abraham. 15s. wet. Second Edition. 
Tue ComPLeETE FoxHUNTER. By Charles Tue Complete Oarsman. By R. C. Leh- 
Richardson. 12s. 6d. wet. Second Edition. mann, M.P. ios. 6d. net. 
THe ComMpLETE PHOTOGRAPHER. By R. 
Tue CompLetre Gotrer. By Harry Vardon. Child Bayley. 10s. 6d. met. Hourth 
10s. 6d. net. Tenth Edition. Ldttion. 


Tue CompLeTE RuGsy FooTBALLER, ON THE 
New ZEALAND SysTeM. By D. Gallaher 
and W. J. Stead. 105. 6a. met. Second 


Tne Complete Lawn TENNIS PLAyER. By Edition. 


A. Wallis Myers. 10s. 6a. met. Second | Tue CompLete Suor. By G. T. Teasdale 
Ldition. Buckell. 125. 6d. net. Third Edition. 


Tue CompLeTe Hockey-Piayver. By Eustace 
E. White. 55. net. Second Edition. 


The Connoisseur’s Library. 
With numerous Illustrations. Wide Royal 8vo. Gilt top. 255. met. 


ENGLISH FuRNITURE. By F. S. Robinson. *ILLUMINATED Manuscripts. By J. A. 
EncuisH CoLtourgp Books. By Martin sienna 
Hardie. Ivories. By A. Maskell. 
European Enamets. By Henry H. Cunyng- Jewettery. By H. Clifford Smith, Second 
Come (8 Ldition. 


Mezzotints. By Cyril Davenport. 

Grass. By Edward Dillon. Miniatures. By Dudley Heath. 

Go.psMITHs’ AND SitversMITus’ Work. By | PorceLain. By Edward Dillon. 
Nelson Dawson. Second Edition. SEALS. By Walter de Gray Birch. 
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Handbooks of English Church History. 


Edited by J. H. BURN, B.D. Crown 8vo., 


Ly 
THE FouNDATIONS OF THE ENGLISH CHURCH. 
By J. H. Maude. 
Tue Saxon CHURCH AND THE NORMAN Con- 
guEsT. By C. T. Cruttwell. 


Tue MEpravac CHURCH AND THE Papacy. 
By A. C, Jennings. 


2s. 6d. net. 


THE REFORMATION Periop. By Henry Gee. 

THE STRUGGLE WITH PurITANISM. By Bruce 
Blaxland. 

THe CnuurcH oF ENGLAND IN THE EIGH- 
TEENTH CENTURY. By Alfred Plummer. 


The Illustrated Pocket Library of Plain and Coloured Books. 


Feap. 8vo. 


35. Gd, net each volume. 


WITH COLOURED ILLUSTRATIONS. 


Ox_p CotourEp Booxs. By George Paston. 
2s. net. 

Tue Lire AND DEATH oF JouHN MytTron, 
Esa. By Nimrod. /2/th £adttion. 


Tue Lire or A SporTsMAN. By Nimrod. 


Hanptey Cross. By R. S. Surtees. Third 
£ dition. 

Mr. Sponce’s SporTiING Tour. By R. S. 
Surtees. 

Jorrocks’ JaUNTS AND Jo.uiTigs. By R. 
S. Surtees. Aird Edition. 


Ask Mamma. By R.S. Surtees. 

Tue ANALYSIS OF THE HunTING FIELD. By 
Rk. S. Surtees. 

THE Touror Dr. SynTax IN SEARCH OF 
THE PICTURESQUE. By William Combe. 


Tue Tour or Dr. Svnrax IN SEARCH OF 
CONSOLATION. By William Combe. 


THE THIRD Tour oF Dr. SYNTAX IN SEARCH 
oF A WIFE. By William Combe. 


Tue History oF JOHNNY QuarE GENus. By 
the Author of ‘The Three Tours.’ 


THe EnciisH DANcE or DEATH, from the 
Designs of T. Rowlandson, with Metrical 
Illustrations by the Author of ‘ Doctor 
Syntax.’ Zwo Volumes. 


WITH PLAIN 


Tur Grave: A Poem. By Robert Blair. 

ILLUSTRATIONS OF THE Book oF Jos. In- 
vented and engraved by William Blake. 

Winpsor Castie. By W. Harrison Ains- 
worth. 

THE Tower oF LONDON, 
Ainsworth. 


By W. Harrison 


THe Dance or Lire: A Poem. By the 
Author of ‘ Dr. Syntax.’ 

LirE 1n Lonpon. By Pierce Egan. 

Rear Lire in Lonpon. By an Amateur 
(Pierce Egan). Zwvo Volumes. 


THE Lire or An Acror. By Pierce Egan. 


THE Vicar OF WAKEFIELD. By Oliver 
Goldsmith. 

THe MiLirary ADVENTURES OF JOHNNY 
NeEwcoMBE. By an Officer. 


Tue NATIONAL Sports OF GREAT BRITAIN. 
With Descriptions and 50 Coloured Plates by 
Henry Alken. 


Tue ADVENTURES OF A Post CAPTAIN. By 
a Naval Officer. 


Gamonia. By Lawrence Rawstone, Esq. 


An AcADEMY FoR Grown HorseMEN. By 
Geoffrey Gambado, Esq. 


REAL Lire IN IRELAND. By a Real Paddy. 
Tue ADVENTURES OF JOHNNY NEWCOMBE IN 


THE Navy. By Alfred Burton. 
Tue OLp EnGtisH Squire. By John Care- 
less, Esq. 


Tue Enauisu Sry. By Bernard Blackmantle. 
Two Volumes. 75. net. 


ILLUSTRATIONS. 


FraANK Farr_eEGH. By F. E. Smedley. 
Hanpy Anpy. By Samuel Lover. 

Tue CompLeaT ANGLER. By Izaak Walton 
and Charles Cotton. 
Tue Pickwick PArERs. 

ens. 


By Charles Dick- 
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Leaders of Religion. 


Edited by H. C. BEECHING, M.A., Canon of Westminster. 


Crown Svo. 


CARDINAL NEWMAN. By R. H. Hutton. 

JouHn WeEsLEY. By J. H. Overton, M.A. 

BisHop WILBERFORCE. By G. W. Daniell, 
M.A. 


CARDINAL MANNING. 
M.A. 


CHARLES SIMEON. By H.C. G. Moule, D.D. 

Joun Knox. By F. MacCunn. Second 
Edition. 

Joun Howe. By R. F. Horton, D.D. 

Tuomas Ken. By F. A. Clarke, M.A. 


GrorGE Fox, THE Quaker. By T. Hodg- 
kin, D.C.L. Third Edition. 


By A. W. Hutton, 


With Portratts. 


25. él. ® 


Joun Kensie. By Walter Lock, D.D. 
THomas CHALMERS. By Mrs. Oliphant. 


LanceLtot ANDREWES. By R. L. Ottley, 
D.D. Second Edition. 


AUGUSTINE OF CANTERBURY. By E. L. 
Catts-D.D. 

Wittiam Laup. By W. H. Hutton, M.A. 
Third Edition. 


Joun Donne. By Augustus Jessop, D.D. 
Tuomas CRANMER. By A. J. Mason, D.D. 


Bisuor LATIMER. By R. M. Carlyle and 
A. J. Carlyle, M.A. 


Bisnop Butter. By W. A. Spooner, M.A. 


The Library of Devotion. 


With Introductions and (where necessary) Notes. 


Small Fott 8vo, gilt top, cloth, 2s. 3 leather, 2s. 6d. net. 


Tue Conressions OF St. AUGUSTINE. 


Seventh Edition. 
Tue IMITATION OF CHRIST. 
THE CurisTIAN YEAR. 
Lyra INNOCENTIUM. 


Sixth Edition. 
Fourth Edition. 

Second Edttion. 

Second Edition. 

Second Edition. 


A Serious CALL To A Devout AND Hoty 
Lire. Fourth Edition. 

A GuIpDE To ETERNITY. 

THe INNER Way. Second Edition. 

On THE Love or Gop, 

THE Psa_ms OF DavID. 

Lyra APOSTOLICA. 

‘THe SonG oF Soncs. 


THE TEMPLE. 
A Boox or DEVoTIONS. 


Second Edition. 


A Manvat oF CONSOLATION FROM 
SAINTS AND FATHERS. 


Tue THOUGHTS OF PASCAL. 
THE 


DEVOTIONS FROM THE APOCRYPHA. 
Tue Sprrituat ComBatT. 

Tue Devotions or St. ANSELM. 
BisHor Winson’s SACRA PrIvATA, 


Grace ABOUNDING TO THE CHIEF OF SIN- 
NERS. 


Lyra Sacra: A Book of Sacred Verse. 
Second Edition. 


A Day Book FROM THE SAINTS AND 
FATHERS. 


A LittrLte Boox oF HEAVENLY Wispom. A 
Selection from the English Mystics. 


Licut, Lire, and Love. A Selection from 
the German Mystics. 


An INTRODUCTION TO THE DeEvouT LIFE. 


Tue LitrLte—E FLOWERS OF THE GLORIOUS 
Messer St. FRANCIS AND OF HIS FRIARS. 


DEATH AND IMMORTALITY, 
Tue SpirRiTuAL GUIDE. 


DEvoTIONS FOR Every Day IN THE WEEK 
AND THE GREAT FESTIVALS. 


PRECES PRIVAT. 


Hora Mystica: A Day Book from the 
Writings of Mystics of Many Nations. 
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Little Books on Art. 
With many Illustrations. Demy 16mo. Gilt top. 28. 6d. net. 


Each volume consists of about 200 pages, and contains from 30 to 4o Illustrations, 
including a Frontispiece in Photogravure. 


ALBRECHT Durer. J. Allen. 


Hovrsein. Mrs. G. Fortescue. 


Arts or JAPAN, THE. E. Dillon. ILLUMINATED Manuscripts. J. W. Bradley. 
BooxpiaTes. E. Almack. JEWELLERY. C. Davenport. 

BotrTicetyi. Mary L. Bloomer. Joun Hoppner. H. P. K. Skipton. 
Burne-Jones. F. de Lisle. Sir JosHuaA Reynotps. J. Sime. 


*CHRISTIAN SYMBOLISM. Mrs. H. Jenner. Mititer. N.*Peacock. 

Curist in Art. Mrs. H. Jenner. MINIATURES. C. Davenport. 

CLaupvE. E. Dillon. Our Lavy 1n Art. Mrs. H. Jenner. 
ConsTaBLteE. H. W. Tompkins. RarHaEL. A.R. Dryhurst. Second Edition, 
Corot. A. Pollard and E. Birnstingl. REMBRANDT. Mrs. E. A. Sharp. 

Enamets. Mrs. N. Dawson. Turner. F. Tyrreli-Gill. 

FREDERIC LEIGHTON. A. Corkran. Vanpyck. M. G, Smallwood. 

GrorcEe Romney. G. Paston. VELASQUEZ. W. Wilberforce and A. R. 
Greek Art. H. B. Walters. Gilbert. 

GREUZE AND Boucuer, E. F. Pollard. Warts. R. E. D. Sketchley. 


The Little Galleries. 


Demy 16mo. 25, 6d. net. 


Each volume contains 20 plates in Photogravure, together with a short outline of 
the life and work of the master to whom the book is devoted, 


A LitTLe GALLERY OF REYNOLDS. 
A LitTLeE GALLERY oF ROMNEY. 
A LirtLe GALLERY oF Hoppner. 


A LittLe GALLERY oF MILLaIs. 
A LittTLeE GALLERY OF ENGLISH PoEts, 


The Little Guides. 


With many Illustrations by E, H. New and other artists, and from photographs. 
Small Polt 8vo, gilt top, cloth, 2s. 6d. net; leather, 35. 6d. net. 


The main features of these Guides are (1) a handy and charming form ; (2) illus- 
trations from photographs and by well-known artists ; (3) good plans and maps ; (4) 
an adequate but compact presentation of everything that is interesting in the 
natural features, history, archzeology, and architecture of the town or district treated, 


CAMBRIDGE AND ITS CoLLeces. A. H. B.C. A. Windle. 
Thompson. Third Edition, Revised. 


EncuisH LAKEs, THE. F. G. Brabant. 


SHAKESPEARE’S COUNTRY. 
Third Edition. 


Sr. Pauv’s CATHEDRAL. G. Clinch. 


IsLE oF WicHT, Tue. G. Clinch. WEsTMINSTER ApsspEy. G. E. Troutbeck. 
MALverN Country, Tue. B.C. A. Windle. Second Edition. 

NortH Wates. A. T. Story. mat Tro 

Oxrorp AND ITs CoLiEGEs. J. Wells. | BUCKINGHAMSHIRE. E. S. Roscoe, 


Ninth Edition. 


CHESHIRE. W. M. Gallichan. 
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THE LittLe GuipEs—continued. 


Cornwa.i. A. L. Salmon. 

DERBYSHIRE. J. C. Cox. 

Devon. S. Baring-Gould. Second Edition. 
Dorset. F.R. Heath. Second Edition. 
PISSEX 0 1}s doe (COX, 

HAMPSHIRE. J. C. Cox. 

HERTFORDSHIRE. H. W. Tompkins. 
Kent. G. Clinch. 

Kerry. C. P. Crane. 

Mipp.LeEseEx. J. B. Firth. 


MonMOUTHSHIRE. G. W. Wade anc’ “f\ EX: 
Wade. 


NoRFOLK. 
Revised. 


NoRTHAMPTONSHIRE. 
* NORTHUMBERLAND. 
NoTTINGHAMSHIRE. 


W. A. Dutt. Second Ldition, 


W. Dry. 
J. E. Morris. 
L. Guilford. 


| “STAFFORDSHIRE. 


OxrorpsuireE. F. G. Brabant. 
Somerset. G. W.and J. H. Wade, 

C. E. Masefield. 
SuFFOLK. W. A. Dutt. 

Surrey. F, A. H. Lambert. 

Sussex. F.G. Brabant. Third Edition. 
*WILTSHIRE. F. R. Heath. 


YorKSHIRE, THE East RIDpING. 
Morris. 


YORKSHIRE, THE Nortn Rupina. 
Morris. 


Joe nds 
J. E. 


Brittany. S. Baring-Gould. 
Normanby. C. Scudamore. 
Rome. C. G. Ellaby, 

Sicity. F. H. Jackson. 


The Little Library. 


With Introductions, Notes, and Photogravure Frontispieces, 


Small Pott 8vo. 


Anon. A LITTLE BOOK OF ENGLISH 
LYRICS. Second Edition. 
nace (Jane). PRIDE AND PREJU- 


. Two Volumes. 
NORTHANGER ABBEY. 


Bacon (Francis) THE ESSAYS. OF 
LORD BACON. 


Barham (R. H.). THE INGOLDSBY 
LEGENDS. Zwo Volumes. 


Barnet (Mrs. P. A.) A LITTLE BOOK 
OF ENGLISH PROSE. 


Beckford (William), THE HISTORY 
OF THE CALIPH VATHEK. 


Blake (William). SELECTIONS FROM 
WILLIAM BLAKE. 


Borrow (George), LAVENGRO. Two 


Volumes. 

THE ROMANY RYE. 

Browning (Robert). SELECTIONS 
FROM THE EARLY POEMS OF 


ROBERT BROWNING. 


Connie | (George). SELECTIONS FROM 
THE ANTI-JACOBIN: with GEorGE 
CANNING’S additional Poems, 


Cowley (Abraham). THE ESSAYS OF 
ABRAHAM COWLEY. 


Crabbe (George). SELECTIONS FROM 
GEORGE CRABBE. 


Craik (Mrs. JOHN HALIFAX, 
GENTLEMAN, TZwo Volumes. 


Gilt top. Each Volume, cloth, 1s. 6d. net ; leather, 2s. 6d. net. 


Crashaw (Richard). THE ENGLISH 
POEMS OF RICHARD CRASHAW. 


wee (Alighieri) THE INFERNO OF 
DANTE. Translated by H. F. Cary. 

THE ee OF) DANTE. Trans- 
lated by H. F. Car 

THE PARADISO “OF DANTE.  Trans- 
lated by H. F. Cary. 


Darley (George). SELECTIONS FROM 
THE POEMS OF GEORGE DARLEY. 


Deane (A. C.). A LITTLE BOOK OF 
LIGHT VERSE 


Hitensichasiast CHRISTMAS BOOKS, 


Two Volumes. 


Ferrier (Susan). MARRIAGE. wo 
Volumes. 


THE INHERITANCE. Two Volumes. 

Gaskell (Mrs.). CRANFORD. 

Hawthorne (Nathaniel). THE SCARLET 
LETTER. 


Henderson (T. F.). A LITTLE BOOK 
OF SCOTTISH VERSE. 


Keats (John). POEMS. 


ae (A. W.). EOTHEN. Second 
Edition. 


Lamb (Charles). ELIA, AND THE LAST 
ESSAYS OF ELIA. 


Locker (F.). LONDON LYRICS. 


Longfellow (H. W.). SELECTIONS 
FROM LONGFELLOW. 
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Tue Littre Lisrary—continued. 
Marvell (Andrew). THE POEMS OF 
ANDREW MARVELL. 


Milton (John). THE MINOR POEMS OF 
JOHN MILTON. 


Moir (D. M.). MANSIE WAUCH. 
Nichols (J. B. B.). A LITTLE BOOK 
OF ENGLISH SONNETS. 


Rochefoucauld (La). THE MAXIMS OF 
LA ROCHEFOUCAULD. 


Smith (Horace and James), REJECTED 
ADDRESSES. 

Sterne (Laurence), A SENTIMENTAL 
JOURNEY. 


Tennyson (Alfred, Lord), THE EARLY 
POEMS OF ALFRED, LORD TENNY-.- 
N. 


SO 
IN MEMORIAM. 
THE PRINCESS. 


MAUD. 


Thackeray (W. M.). VANITY FAIR. 
Three Volumes. 


PENDENNIS. Three Volumes. 
ESMOND. 
CHRISTMAS BOOKS. 


Vaughan (Henry), THE POEMS OF 
HENRY VAUGHAN. 


hiresiced St Ca THE COMPLEAT 


Water npnse Pee ALITTLE 
OF SCIFEY TAND! SDR ATH: 


2 yassalehs Edition. 


Wordsworth (W.). SELECTIONS FROM 
WORDSWORTH. 


Wordsworth (W.) se ee (S37) 
LYRICAL BALLA 


The Little Quarto Shakespeare. 
Edited by W. J. CRAIG. With Introductions and Notes. 


Pott 16mo. In 40 Volumes. 


Mahogany Revolving Book Case, 


Gilt top. Leather, prices. net cach volume, 


10s. 27¢t, 


Miniature Library, 
Gilt top. 


Evpuranor: A Dialogue on Youth. By 
Edward FitzGerald. Demy 3270. Leather, 
2s. net. 

Tue Lire of Epwarp, Lokp HerseRtT OF 
CuERBURY. Written by himself. Demy 
3270, Leather, 2s. #et. 


Potonius: or Wise Saws and Modern In- 
stances. By Edward FitzGerald. Demy 
32020. Leather, 2s. net. 


Tue RupAryAT oF OmaR KuayyAm. By 
Edward FitzGerald. Fourth Edition, 
Leather, 1s. net. 


The New Library of Medicine. 


Edited by C. W. SALEEBY, M.D., F.R.S.Edin. 


CARE OF THE Bopy, THE. By F. Cavanagh. 
Second Edition. 78. 6d. net. 

CHILDREN OF THE Nation, THe. By the 
Right Hon. Sir John Gorst. Second Edition. 
7s. 6d, net. 

CONTROL OF A ScourGk, THE; or, How 
Cancer is Curable. By Chas. P. Childe. 
7s. 6d. net. 

DisEAsES oF OccupaTION. By Sir Thomas 
Oliver. ros. 6d. net. 

Drink PRoBLEM, THE, in its Medico-Socio- 
logical Aspects. Edited by T. N. Kelynack. 
7s. 6d. net. 

Drucs AND THE DruGc Hasit. By H. 
Sainsbury. : 


AIR AND HEALTH. 


Demy 8vo. 
FUNCTIONAL Nerve Diseases. By A. T. 
Schofield. 7s. 6a. met. 


*Herepity, THe Laws or. 
Reid. ars. met. 

HyGIeEnE oF Minn, Tue. By T. S. Clouston. 
fifth Edition. 7s. 6d. net. 

INFANT Morratity. By Sir George New- 
man. 75. 6a. net. 

PREVENTION OF TUBERCULOSIS (ConsuMr= 
TION), THE. By Arthur Newsholme. 
10s. 6a. net. 


By Archdall 


By Ronald C. Macfie. 


qs. 6d. met. Second Edition, 
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The New Library of Music. 


Edited by ERNEST NEWMAN. Jllustrated. Demy 8vo. 75. 6d. net. 


Hvuco Wo tr. 
trated. 


By Ernest Newman. Illus- 


Hanvet. By R.A. Streatfeild. Illustrated. 
Second Edition. 


Oxford Biographies. 


Tllustrat.d. Fcap. 8vo. 


Gilt top. Each volume, cloth, 2s. 6d. net; leather, 


35. 6d. net. 


Dante ALIGHIERI. By Paget Tonybee, 
M.A., D. Litt. Third Edition. 


GrroLaMo SAVONAROLA By E. L. S. Hors- 
burgh, M.A. Second Edition. 

Joun Howarp. By E. C. S. Gibson, D.D., 
Bishop of Gloucester. 

ALFRED TENNYSON. By A.C. Benson, M.A, 


Second Edition. 
SiR WALTER RaveicH. ByI.A Taylor. 
Erasmus. By E. F. H. Capey. 


Tue YounG PrRETENDER. ByC. S. Terry. 
Rozsert Burns. By T. F. Henderson. 
Cuatuam. By A. S. M‘Dowall. 

FRANCIS oF Assisi. By Anna M. Stoddart. 
CANNING. By W. Alison Phillips. 
BEACONSFIELD. By Walter Sichel, 


JoHANN Wo.trcanGc GorTHE. By H. G. 
Atkins. 


FRAN¢oIS FENELON. By Viscount St. Cyres. 


Romantic History. 


Edited by MARTIN HUME, M.A. Jilustrated. Demy 8vo. 


A series of attractive volumes in which the periods and pérsonalities selected are 
such as afford romantic human interest, in addition to their historical 
importance. 


Tue First GOVERNESS OF THE NETHER- 
LANDS, MARGARET OF AUSTRIA. Eleanor 
E. Tremayne. tos. 6d. mez. 


Two ENGLISH QUEENS AND Puitip. Martin 


Handbooks 


Tue DocTRINE OF THE INCARNATION. ByR. 
. L. Ottley, D.D. Fifth Edition, Revised. 
Deny 8vo. 125. 6d. 


A History oF EARLY CHRISTIAN DOCTRINE. 
By J. F. Bethyne-Baker, M.A. WDevzy 8vo. 
10s. 6d. 

AN ae Mee TO THE HIsToRY oF 
rs ee . Be Jevons, M.A. 
» Shs oats De ge ifth Edition. Denty &va, ys. 64. 


Hume, M.A. rss. met. 

Tue NinE Days’ QuEEN. Richard Davey. 
With a Preface by Martin Hume, M.A, 
Second Edition. 105. 6d. net. 


of Theology. 


An INTRODUCTION TO THE HISTORY OF THE 


Creeps. By A. E. 
8vo. 10s. 6d. 

Tue PHILOSOPHY OF RELIGION IN ENGLAND 
AND America. By Alfred Caldecott, D.D. 
Demy 8vo. 10s. 6d. 

THE XXXIX. ARTICLES OF THE CHURCH OF 
Enctanp. Edited by E. C. S. Gibson, 
D.D. Seventh Edition. Demy 8vo. 12s. 64. 


Burn, D.D. Demy 
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The Westminster Commentaries. 


General Editor, WALTER LOCK, D.D., Warden of Keble College. 


Dean Ireland’s Professor of Exegesis in the University of Oxford. 


Tue AcTS OF THE APOSTLES. 
B. Rackham, M.A. 
Edition. 10s. 6d. 

Tue First Epistte oF PAuL THE APOSTLE 
TO THE CORINTHIANS. Edited by H. L. 
Goudge, M.A. Third Ed. Demy 8vo. 6s. 

Tue Boox oF Exopus. Edited by A. H. 
M‘Neile, B.D. With a Map and 3 Plans. 
Demy 8vo. 0s. 6d. 

Tue Book or Ezektiet. Edited by H. A. 
Redpath, M.A., D.Litt. Demy 8vo. 10s. 6a. 


Edited by R. 
Demy 8v0. Fifth 


Tue Book or Genesis. Edited with Intro- 
duction and Notes by S. R. Driver, D.D. 
Eighth Edition. Demy 8vo. tos. 6d. 

ADDITIONS AND CORRECTIONS IN THE SEVENTH 
Epirion oF THE Boox or GENESIS. By 
S. R. Driver, D.D. Demy 8vo. 15. 

THE Bookor Jos. Edited by E. C. S. Gibson, 
D.D. Second Edition. Deny 8vo. 6s. 

Tue Epistie or St. JAmes. Edited with In- 


troduction and Notes by R. J. Knowling, 
D.D. Second Edition. ” Deis 8710. 65. 
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Albanesi re Maria). SUSANNAH AND 
one aby HER. JSourth Edition. Cr. 

LOVE oN LOUISA. Second Edition. 
Cr. 8vo. 6s. 

THE BROWN EYES OF MARY. Third 
Edition. Cr. 8vo. 6s. 

I KNOW a MAIDEN. Titrd Edition. 
Cr. 8voa. 

THE “eh RS AMELIA; or, THE 
PoLire ak gees Third Edition. 


Cr. 8vo. 35. 6d. 

THE GLAD HEART. Fifth Edition. 
Cr. 8vo. 6s. 

aperien (Mark), SUCH AND SUCH 


INGS. Cr. 8vo. 6s. 


Annesley (Maude). THIS DAY’S MAD- 
NESS. Second Edition. Cr. 8vo. 6s. 


Bagot (Richard), AROMAN MYSTERY. 
Third Edition. Cr. 8vo. 6s. 

THE a Fourth Edition. Cr. 
8va. 

ANTHONY CUTHBERT. Fourth Edition. 
Cr. 8vo. 6s. 

LOVE’S PROXY. C>r. 8vo. 6s. 

DONNA DIANA. Second Edttion. Cr. 


8vo. 65. 
CASTING OF NETS. Twelfth Edttion. 
Cr. 8vo. 6s. 


Bailey (H. C.). STORM AND TREASURE. 
Second Edition. Cr. 8vo. 65. 


Ball (Oona H.) (Barbara Burke). THEIR 
OXFORD YEAR, Illustrated. Cx 8vo. 6s. 


BARBARA GOES TO OXFORD. Illus: 
trated. Third Edition. Cr. 8vo. 6s. 

Baring-Gould (S.)) ARMINELL. F7/tA 
Ledition. Cr. 8vo. 6s. 

IN THE ROAR OF THE SEA. Seventh 
Edition. Cr. 8vo. 6s. 

MARGERY OF QUETHER. Third 
Edition. Cr. 8vo. 6s. 


THE QUEEN OF LOVE. Fifth Edition. 
Cr. 8vo. 65. 
JACQUETTA. Third Edition. Cr. 8vo. 6s. 


KITTY ALONE. /1/th Edition. Cr. 8vo. 6s. 


NOEMI. Illustrated. Fourth Edition. Cr. 
8vo. 6s. 

THE BROOM - SQUIRE. 
Fifth Edition. Cr. 8vo. 6s. 

DARTMOOR IDYLLS. C>». 8vo. 6s. 

GUAVAS THE Eat aye Illustrated. 
Second Edition. Cr. 8vo. 6s. 

BLADYS OF THE STEWPONEY., Illus: 
trated. Second Edition. Cr. 8vo. 65. 

PABO THE PRIEST. C>. 8vo. 6s. 

bide ae Illustrated. Second Edition. 
Cr. 8vo. 6s. 

ROYAL GEORGIE. Illustrated. Cx. 8vo. 6s. 

CHRIS OF ALL SORTS. C>. 8vo. 6s. 

IN acs earh Second Edition. Cr. 
8vo. 6s. 

THE FROBISHERS. Cy». 8vo. 6s. 

aA ie Sena Illustrated. Second Edition. 
Cr. 8vo. 

MRS. CORGENVEN OF CURGENVEN. 
Cr. vo. 6s. 

Barr (Robert), IN THE 

ALA Eats. Third Edition. 

THE COUNTESS 

Edition. Cr. 8vo. 65. 


Illustrated. 


MIDST OF 
Cr. 8vo. 65. 


TEKLA, Lifth 
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THE MUTABLE MANY. Third Edition. 
Cr. Bvo. 6s. 


Begbie (Harold). THE CURIOUS AND 
DIVERTING ADVENTURES OF SIR 
JOHN SPARROW ; or, THE ProGress 
OF Nigra Minn. Second Edition. Cr. 
8vo Se 


Belloc (H.)) EMMANUEL BURDEN, 
MERCHANT. Illustrated. Second Edition. 
Cr. 8vo. 6s. 

A CHANGE IN THE CABINET. Third 
Edition. Cr. 8vo. 6s. 


Benson (E. F.)§ DODO: A Deratt or THE 
Day. Sixteenth Edition. Cr. 8vo. 6s. 


Birmingham (George A.). THE BAD 
TIMES. Second Edition. Cr, 8vo. 6s. 
SPANISH GOLD. Fifth Edition. Cr. 


8vo. 6s. 
THE SEARCH PARTY. Foxurth Edition. 
Cr. 8vo. 6s. 


Bowen (Marjorie) I WILL MAIN- 
TAIN. Fifth Edition. Cr. 8vo. 6s. 


Bretherton(Ralph Harold). AN HONEST 
MAN. Secona Edition. Cr. 8vo. 6s. 


sr (Bernard). WHY DID HE DO 
10? Third Eattion. Cr. 8vo. 6s. 


Castle (Agnes and Egerton). FLOWER 
O’ THE ORANGE, and Other ‘Tales. 
Third Editton. Cr. 8vo. 6s. 


Clifford (Mrs. W. K.). THE GETTING 
WELL OF DOROTHY. Illustrated. 
Second Edttion. Cr. 8vo. 3s. 6d. 


Conrad (Joseph). THE SECRET AGENT: 
A Simple Tale. Fourth Ed. Cr. 8vo. 6s. 
A SET OF SIX. Fourth Edition. Cr. 8vo. 6s. 


Corelli (Marie). A ROMANCE OF TWO 
WORLDS. TZhirtieth Ed. Cr. 8vo. 6s. 

VENDETTA. Twenty-cighth Edition. Cr. 
8vo. 6s. 

THELMA. Forty-first Ed. Cr. 8vo. 6s. 

ARDATH: THE STORY OF A DEAD 
SELF. Nineteenth Edition. Cr. 8vo. 6s. 

THE SOUL OF LILITH. Sixteenth Edi- 
tion. Cr. 8v0. 6s. 

WORMWOOD. Seventeenth Ed. Cr. 8vo. 6s. 


BARABBAS; A DREAM OF THE 
WORLD’S TRAGEDY. forty jifth 


Edition. Cr. 8vo. 6s. 

THE SORROWS OF sete ae Fifty-sixth 
Edition. Cr. 8vo 

THE MASTER CHRISTIAN. Twelfth 
Edition. 177th Thousand. Cr. 8vo. 6s. 

TEMPORAL POWER: A STUDY IN 
SUPREMACY. Second Edition. 150th 
Thousand. Cr. 8vo. 6s. 

GOD’S GOOD MAN; A SIMPLE LOVE 
STORY. Fourteenth "Edition. 152%d Thou- 
sand. Cr. 8vo. 6s. 

HOLY ORDERS: THE TRAGEDY OF A 
Quist Lirg. Second Edition. 120th 
Thousand. Crown 8vo. 6s. 

JHE MIGHTY ATOM. 
L£dition. Cr. 8vo. 6s. 


Twenty-cighth 


METHUEN AND COMPANY LIMITED 


ne: a Sketch. Twel/th Edition. Cr. &vo. 
CAMEOS, Fourteenth Edition. Cr. 8vo. 6s. 


Cotes (Mrs. Everard). 
Jeannette). 


Crockett (S. R.). LOCHINVAR. Illus- 
trated. ZAird Edition. Cr. 8vo. 6s. 

THE STANDARD BEARER. Second 
Edition. Cr. 8vo. 65. 


cri (Mrs. B. M.). THE OLD CAN- 
ONMENT. C>. 8vo. 6s. 

Jou ANNA. Second Edition. Cr. 8vo. 6s. 

THE aie te VALLEY. Fourth Edition. 


See Duncan (Sara 


Cr. 8vo. 6s. 

A NINE DAYS’ Pail go Fourth 
Edition. Cr. 8vo. 6s. 

PEGGY OF THE BARTONS. Seventh 
Edition. Cr. 8vo. 6s. 

ANGEL. Fifth Edition. Cr. 8vo. 6s. 


KATHERINE THE ARROGANT. Siréh 
Edition. Cr. 8vo. 6s. 


Cuthell (Edith E.). ONLY A GUARD- 
ROOM DOG. Ihustrated. Cr. Sve. 3s. 6d. 


Dawson (Warrington). THE SCAR. 
Second Edition. Cr. 8v'0. 6s. 
THE SCOURGE. C». aoe 6s. 


Douglas (Theo.). COUSIN HUGH. 
Second Edition. Cr. 8vo. 6s. 


Doyle (A. Conan). ROUND THE RED 
LAMP. L£leventh Edition. Cr. 8vo. 6s. 


Duncan (Sara Jeannette) (Mrs. Everard 
otes). 
Illus- 


A VOYAGE OF CONSOLATION. 
trated. Third Edition. Cr. 8vo. 6s. 

COUSIN CINDERELLA. Second Edition. 

Cr. 8vo. 6s. 


THE BURNT OFFERING. Second 
Edition. Cr. 8vo. 6s. 

Elliot (Robert). THE IMMORTAL 
CHARLATAN,. Second Edition. Crown 


8vo. 6s. 


Fenn (G. Manville). 
The Boy who would not go to Sea. 
trated. Second Ed. Cr. 8vo0. 3s. 6d. 


peep’ (J.H.). THE GREEN GRAVES 

OF BAO ee fifth Edition. Cr. 
8vo. 

THE LADDER TO THE STARS. Second 


SYD BELTON ; or, 
Illus- 


Edition. Cr. 8vo. 6s. 
Findlater (Mary). A NARROW WAY, 
Third Edition. Cr. 8vo. 6s. 


OVER THE HILLS. Second Edition. Cr. 
8vo. 6s. 

THE ROSE OF JOY. Third Edition. 
Cr. 8 

A BLIND BIRD'S NEST. 
Second Edition. Cr. 8vo. 658. 


Illustrated. 
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MARGERY O’ THE MILL. Third Edi- 
tion. Cr. 8vo. 6s. 

HARDY-ON-THE-HILL. TZhird Edttion. 
Cr. 8vo. 6s. 

GALATEA OF THE WHEATFIELD. 
Second Edition. Cr. 8vo. 6s. 


er. (Mrs. Hugh). THE SLAKING 
OF HE SWORD. Second Edttion. 
Cr. ad 6s. 


GIANNELLA. Second Edition. Cr. 8vo. 6s. 
IN THE SHADOW OF THE LORD. 
Third Edition. Cr. 8vo. 6s. 


Pry B. and C. B.)}} A MOTHER’S SON. 
Fifth Edition. Cr. 8vo. 6s. 


ya (Louise). THE GOLDEN CEN. 
PEDE. Third Edition, Cr. 8vo. 6s. 


Gibbs (Philip). THE SPIRIT OF RE- 
OLT. Second Edition. Cr. 8vo. 6s. 


case (George). THE CROWN OF 
LIFE. Cy» 8vo. 6s. 


Glendon (George). THE EMPEROR OF 
THE AIR. Illustrated. Cyr. 8vo. 6s. 


Hamilton (Cosmo). MRS. SKEFFING- 
TON. Second Edition. Cr.8vo. 6s. 


Harraden (Beatrice). IN VARYING 
MOODS. Fourteenth Edition. Cr. 8vo. 6s. 

THE SCHOLAR’S DAUGHTER. Fourth 
Edition. Cr. 8vo. 6s. 

HILDA STRAFFORD and THE REMIT- 
TANCE MAN. Twelfth Ed. Cr. 8vo. 6s. 

INTERPLAY. /7/th Edition. Cr. 8vo. 6s. 


Hichens (Robert). THE PROPHET OF 
ee SQUARE. Second Edition. 


Cr. 8vo. 

TONGUES. “OF CONSCIENCE. Third 
Edition, Cr. 8vo. 6s. 

FELIX. Seventh Edition. Cr. 8vo. 6s. 


THE WOMAN WITH THE FAN. Lighth 
Edition. Cr. 8vo. 6s. 

BYEWAYS. C>. 8vo. 6s. 

THE GARDEN OF ALLAH. 
Edition. Cr.8vo. 6s. 

THE BLACK SPANIEL. C». 8vo. 6s. 

THE CALL OF THE BLOOD. Seventh 
Edition. Cr. 8vo. 6s. 

Spor te SHEEP. Second Edition. Cr. 
8vo. 6s. 


Hilliers (Ashton). THE MASTER-GIRL. 
Illustrated. Second Edition. Cr. 8vo. 6s. 


a (Anthony). THE GOD IN THE 
AR. Eleventh Edition. Cr.8voa. 6s. 
A CHANGE OF AIR. Stath Edition. Cr. 
8vo. 
A MAN OF MARK. Seventh Ed. Cr. 8vo. 6s. 


Nineteenth 


THE CHRONICLES OF COUNT AN: 
TONIO. Szxth Edition. Cr. 8vo. 6s. 
PHROSO. ee: Erghth L£drtion, 

Cr. Bvo. 


SIMON DALE. Illustrated. E7vehth Edition. 
Cr. 8vo. 6s. 

THE KING'S MIRROR. Fifth Edition. 
Cr. 8ve. 65. 


OO Fourth Edition. Cr. 8vo. 6s. 
THE DOLLY DIALOGUES. C>». 8vo. 6s. 

A SERVANT OF THE PUBLIC. Iillus- 
trated. Fourth Edition. Cr. 8vo. 6s. 

TALES OF TWO PEOPLE. Third Edi- 
tion. Cr. 8vo. 6s. 

THE GREAT MISS DRIVER. Fourth 
Edition. Cr. 8vo. 6s. 


Hueffer (Ford Maddox). AN ENGLISH 
GIRL: A Romance. Second Edition. Cr. 
8vo. 6s. 

MR. APOLLO: A Just PossisLz SrTory. 


Second Edition. Cr. 8vo. 6s. 
Hutten (Baroness von). THE HALO. 
Lifth Edition. Cr. 8vo. 6s. 
Hyne (C. J. Cutcliffe). MR. HOR- 


ROCKS, PURSER. F7/th Edition. Cr. 
8vo. 6s. 

PRINCE RUPERT, THE BUCCANEER. 
Illustrated. Third Edttion. Cr. 8vo. 
6s. 


Jacobs (W. W.). MANY CARGOES. 
Thirty-second Edition. Cr. 8vo. 3s. 6d. 
SEA URCHINS. Sixteenth Edition. Cr. 
8vo0. 38. 6d. 

A MASTER OF CRAFT. Illustrated. 
Ninth Edition. Cr. 8vo. 38. 6d. 

LIGHE sR BIG Hiss ilustrated. Eighth 
Edition. OUOR QS: 

THE SKIPPERS WODING. Ninth Edition. 
Cr. 8vo. 35. 

AT SUNW cH PORT. Illustrated. Tenth 
Edition. Cr. 8vo. 35. 6d. 

DIALSTONE LANE. Illustrated. Seventh 
tidition. Cr. 8v0o. 35. 6d. 

ODD eens Illustrated. Fourth Edition. 
Cr. 8vo. s. 6d. 

THE LADY OF THE BARGE. Illustrated. 
Eighth Edition. Cr.8vo. 35. 6d. 

SAL ae ee sae Second Edition. 
Cr. 8uo. 3%. 6 


SAILORS’ a CNOTS. Illustrated. /7/th 
Ldition. Cr. 8vo. 35. 6d. 
James (Henry). THE SOFT SIDE. 


Second Edition, Cr. 8vo. 6s. 

THE BETTER SORT. C>». 8vo. 6s. 

THE GOLDEN BOWL. Third Edition. 
Cr. 8vo. 65. 


Le Queux (William). THE HUNCHBACK 
pa sae oe pa TER. TZhitrd Edition. 


Cr. 8vo. 
Fee Ci.osiD BOOK. Third Edition. 
Svo. 
THE ALT EY OF THE SHADOW. 
Illustrated. Third Edition. Cr. 8vo. 6s. 
BEHIND Pe THRONE. Third Edition, 
Cr. 8va, 


THE CROOKED WAY. Second Edition. 
Cr. 8vo. 6s. 


Lindsey (William). THE SEVERED 
MANTLE. Cx vo. 6s. 


London (Jack). WHITE FANG, Seventh 
Edition, Cr. 8vo. 65, 
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Lubbock (Basil) DEEP SEA WAR- 
RIORS. Illustrated. Third Edition. Cr. 
8vo. 6s. 

Lueas (St John). THE FIRST ROUND. 
Cr. 8vo. 6s. 

wall, Edney DERRICK VAUGHAN, 

ELIST. 4472 Thousand. Cr. 8vo. 

a Cea 

Raariees (Maarten). THE NEW RELI- 


GIO key niga Nove. Third Edition. 
Cr. <= 6s. 

BROTHERS ALL; More Srories or 
DutcH PEASANT LIFE. Third Edition. 


Cr. 8vo. 6s. 
THE PRICE OF LIS DORIS. Second 
Edition. Cr. 8vo. 6s. 
mary (Justin H.). THE DUKE’S 
TIO. Fourth Edition. Cr. 8vo. 6s. 
scans (S.). THE FORTUNE OF 
CHRISTINA M’NAB. /ifth Edition. 


Cr. 8vo. 6s. 


Malet (Lucas). COLONEL ENDERBY'S 
WIFE. Fourth Edition. Cr. 8vo. 6s. 

A COUNSEL OF PERFECTION. Second 
Edition. Cr.8vo. 6s. 

THE WAGES OF SIN. Sixteenth Edition. 
Cr. 8vo. 6s. 

THE CARISSIMA. Fifth Ed. 

THE not ae BARRIER. 
tion. Cr. 8vo. 6s. 

THE HISTORY OF SIR RICHARD 
CALMADY. Seventh Edition. Cr. 8vo. 6s. 


Mann (Mrs. M. E.). THE PARISH 
NURSE. Fourth Edition. Cr. 8vo. 6s. 

A SHEAF OF CORN. Second Edition. 
Cr. 8vo. 6s. 

THE Ak SMITER. Second Edition. 
Cr. 8vo. 

AVENGING ‘CHIL DREN. Second Edition. 
Cr. 8vo. 6s. 


Marsh (Richard). THE COWARD BE- 
HIND THE CURTAIN. C>. 8vo. 6s. 
THE SURPRISING SUSeANa: Second 


Cr. 8vo. 6s. 
fifth Edi- 


Edition. Cr. 8vo 
A ROYAL INDISCRETION, Second 
Edition. Cr. 8vo. 6s. 


LIVE MEN’S SHOES. Second Edition. 
Cr. 8vo. 6s. 

Marshall (Archibald). MANY JUNES. 
Second Edition. Cr. 8vo. 6s. 
THE SQUIRE’S DAUGHTER. Third 
Edition. Cr. 8vo. 6s. 


Mason (A. E. W.). CLEMENTINA. 
Illustrated. Szxth Edition. Cr. 8vo. 6s. 
and at 2s, net, 


Maud (Constance). A DAUGHTER OF 


FRANCE. Third Edition. Cr. 8vo. 6s, 
Maxwell (W.B.). VIVIEN. Ninth Edi- 
tion. Cr. 8vo. 
THE RAGGED MESSENGER. Third 
Edition. Cr. 8vo. 6s. 


FABULOUS FANCIES. Cyr. 8vo. 6s. 


METHUEN AND COMPANY LIMITED 


THE GUARDED FLAME. Seventh Edi- 
tion. Cr. 8vo. 6s. 

ODDLENGTHS. Second Ed. Cr. 8vo. 6s. 

HILL RISE. Fourth Edition. Cr. 8vo. 6s. 

THE COUNTESS OF MAYBURY: Bze- 
TWEEN YOU ANDI. SFourth Edition. Cr. 


Evo. 6s. 

Meade (L. T.). DRIFT. Second Edition. 
r. 8vo. Se 

RESURGAM. sen sewer: Cr. 8vo. 6s. 


VICTORY. C>». 8vo. 

A GIRL OF THE PEOPLE. 
Fourth Edition. Cr. 8vo. 35. 6d. 

Wee GIPSY. Illustrated. Cr. 8vo. 
2s. 6d. 

THE HONOURABLE MISS: A’ Srory 
OF AN OLD-FASHIONED Town. Illustrated. 
Second Edition. Cr. 8vo. 35. 6d. 


Mitford (Bertram). THE SIGN OF THE 
SPIDER. Illustrated. Seventh Edition. 
Cr. 8vo. 35. 6d. 


Molesworth (Mrs.). THE RED GRANGE. 
Se ae Second Edition. Cr. 8vo. 
35. 6a. 


Montague (C. E.). A HIND LET 
LOOSE. Third Edition. Cr. 8vo. 6s. 


Montgomery (K. L.). COLONEL KATE. 
Second Edition. Cr. 8vo. 6s. 


ee (Arthur). TALES OF MEAN 
ETS. Seventh Edition. Cr. 8vo. 6s. 
A CHILD Ae THE JAGO. Sixth Edition. 
r 
THE HOLE IN THE WALL, Fourth Edi- 
tion. Cr. 8vo. 6s. 


DIVERS VANITIES. Cy». 8vo. 6s. 


topy .), (Mrs. H. Bland). THE RED 
HOUSE. _ Iilustrated. fifth Edition. 
Cre sg 6s. 


Noble (Edward). LORDS OF THE SEA. 
Third Edition. Cr. 8vo. 6s. 


Ollivant (Alfred). OWD BOB, THE 
GREY DOG OF KENMUIR. ‘With a 
Frontispiece. Eleventh Ed. Cr. 8vo. 6s. 


ee (E. Phillips). MASTER OF 
MEN. Fourth Edition. Cr. 8vo. 6s. 


Oxenham (John). A WEAVER OF 
WEBS. Illustrated. Fourth Ed. Cr. 8vo. 6s. 


Illustrated. 


THE GATE OF THE DESERT. Fourthé 
Edttion. Cr. 8vo. 6s. 

PROFIT ANP LOSS. Sourth Edition. 
Cr. 8vo. 


THE TONG "ROAD. Fourth Edition. Cr. 
8vo.- 6s. 

THE SONG‘ OF ~“HVACINT sou 
awa eres Second Edition. 


MY L LADY “OF SHADOWS. Fourth Edi- 
tion. Cr. 8vo. 6s. 

Pain (Barry). THE EXILES OF FALOO, 
Second Edition. Crown 8vo. 6s. 

Parker (Gilbert). PIERRE AND HIS 
PEOPLE. Sixth Edition. Cr: 8vo0. 6s. 


ee ee a 
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MRS. FALCHION, Fifth Edition. Cr. 8vo. 


6s, 

THE TRANSLATION cat A SAVAGE. 
Fourth Edition. Cr. 8vo. 6s. 

THE TRAIL OF THE SWORD. | Iillus- 
trated. Zenth Edition. Cr. 8vo. 6s. 

WHEN VALMONDCAMETO PONTIAC: 
The Story of a Lost Napoleon. Sixth 
Edition. Cr. 8vo. 6s. 

AN ADVENTURER OF THE NORTH. 
The Last Adventures of ‘ Pretty Pierre.’ 
Fourth Edition. Cr. 8vo. 6s. 

THE SEATS OF THE MIGHTY. | Illus- 
trated. Seventeenth Edition. Cr. 8vo. 6s. 

THE BATTLE OF THE STRONG: a 
Romance of Two Kameda: Illustrated. 
Sixth Edition. Cr. 8vo 

THE POMP OF THE eAVILETTES. 
Third Edition. Cr. 8vo. 35. 6d. 

NORTHERN LIGHTS. Pourth Edition. 
Cr. 8vo. 6s. 


Pasture (Mrs. Henry de la). THE 
TYRANT. Fourth Edition. Cr. 8vo. 6s. 


cotter son (J. E.). WATCHERS BY THE 
HORE. Third Edition. Cr. 8vo. 6s. 


Se ar (Max). THE FOOTSTEPS 
OF A a ae Illustrated. Fourth 
Edition. Cr. 8vo. 

I oaaieal THEE KING. Illustrated. Cyr. 


LOVE THE HARVESTER: A Srory oF 
THE SHIRES. Illustrated. Zhird Edition. 
Cr. 8vo. 38. 6d. 

THE MYSTERY OF THE GREEN 
HEART. Wkird Edition. Cr. 8vo. 6s. 


Phillpotts (Eden). LYING PROPHETS. 
Third Edition. Cr. 8vo. 6s. 

CHILDREN OF THE MIST. Fifth Ladi- 
tion. Cr. 8v0. 65. 

THE HUMAN BOY. Witha Frontispiece. 
Seventh Edittcen. Cr. 8vo. 6s. 


SONS OF THE MORNING. Second 
Edttion. Cr. 8vo. 6s. 
THE RIVER. Third Edition. Cr. 8vo. 6s. 


THE AMERICAN PRISONER. Fourth 
Eadttion. Cr. 8vo. 6s. 

THE SECRET WOMAN. fourth Edition. 
Cr. 8vo. 6s. 

KNOCK ATAVENTURE. Third Edition. 
Cr. 8vo. 6s. 

Ee: aie Fourth Edition. Cr. 
Suva. 

THE POACHER’S WIFE. Seccnd Edttion. 
Cr. 8vo, 

THE oT RIRING HOURS. Second Edition. 
Cr. 8vo. 6s. 


Pickthall (Marmaduke). SAID THE 
FISHERMAN. Zighth Edition. Cr. 8vo. 
6s. 


pats T. Quiller Couch). THE WHITE 
WO LE. Second Edition. Cr. 8vo. 6s. 

THE MAYOR OF TROY. fourth Edition. 
Cr. 8vo. 6s. 

MERRY-GARDEN anpd OTHER STORIES. 
Cr. 8vo. 65, 


MAJOR yuh sae Third Edition. 


Cr. 8va. 


Querido Soa TOILOF MEN. Trans- 
lated by F. S. ARNoLD. Cy». 8vo. 6s. 


Rawson (Maud Stepney). THE EN- 
CHANTED GARDEN. fourth Edition. 
Cr. 8vo. 6s. 

THE EASY GO LUCKIES: or, OnE Way 
OF Livinc. Second Edttion. CH 8vo. 6s. 

HAPPINESS. Second Edition. Cr. 8vo. 6s. 


Rhys (Grace). THE BRIDE. Second 
Edition. Cr. 8vo. 6s. 


ee (W. Pett), ERB. Second Edition. 
Cr. 8vo. 6s. 

A SON OF THE STATE. Third Edition. 
Cr. 8vo. 35. 6d. 

A BREAKER OF LAWS. Cr. 8vo0. 3s. 6d. 

MRS. GALER’S BUSINESS. | Illustrated. 
Second Edition. Cr.8vo. 6s. 

THE WICKHAMSES. Fourth Edition. 
Cr. 8vo. 6s. 

NAME OF GARLAND. Third Edition, 
Cr. 8u2. 6s. 

SPLENDID BROTHER. JSourth Edition. 
G7. Buas 6s: 


oe es David G.). MAN AND 
ASSOCK. Second Edition. 
es oe Med 


Roberts (C.G. D.). THE HEART OF THE 
ANCIENT WOOD. C*~. 8vo. 33. 6d. 


Robins (Elizabeth). THE CONVERT. 
Third Edition. Cr. 8vo. 6s. 

Rosenkrantz (Baron Palle) THE 
MAGISTRATE’S OWN CASE. Cr, 
8vo. 6s. 


Russell (W. Clark). 
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